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[HosicHuTeABbHASA 3aNHCKA

Pabouvas mporpamma 1o XMMHUHU Ha ypOBHE OCHOBHOT'O O0ILIEro 00pa3oBaHMs COCTABJICHA HA OCHOBE
MOJIOKEHUH U TpeOOBaHMI K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTEILHOM MPOTPAMMEI,
npezcTaBieHHbIX B DeaepaibHOM rOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOTO O0IEro
00pa3zoBaHMs, YTBEPKICHHOTO TprKa3oM MuHucTepcTBa oOpasoBanus U Hayku PO Ne 287 ot 31.05.2021, ¢
yueToM [IpumepHoii mporpammsl Bociutanusi, OCHOBHOI 00pa3oBarteinbHOi mporpammbel MOY
[TossproBckas OOILL ocHOBHOTO 0011I€TO0 00pa30BaHuUs, ATaNTHPOBAHOOK ITPOTrPAMMBbI OCHOBHOTO OOIIIETr0O
obpazoBanust MOV IlosipkoBckas OOLL, mpumepHoii paboueit mporpamMmmbl MTHCTUTYTA CTpaTeruu pa3BUTHA
obpasoBanus Poccuiickoii Akagemun oopa3oBanus M, 2021

B COOTBCTCTBUHU C

- [Tonoxenuem o paboyeit mporpamme yuednoro npenmera, kypca MOV Tlosipkosckas OOLL u
OpPUEHTHPOBaHA Ha PEAJIN3aLUIO B IIEHTPEe 00pa30BaHMUs €CTECTBEHHOHAYUYHON U TEXHOJIOTMYECKON
HanpasieHHocTell «Touka pocta», co3gannoro Ha 6aze MOY Ilospkosckas OOLL ¢ nenbio pa3BUTHS Y
00yyaroIuxcs eCTECTBEHHOHAYYHOM, MaTeMaTH4eCKOl, HH(OPMAILIMOHHON IrPaMOTHOCTH, (POPMHUPOBAHUS
KPUTHYECKOI'O U KPEATUBHOI'O MBILIUIEHUS], COBEPLIEHCTBOBAHNS HAaBbIKOB €CTECTBEHHOHAYUYHOU 1
TEXHOJIOTUYECKOM HAaIpaBICHHOCTH, a TAKXe /I IPAaKTUYECKON 0TpabOTKH yueOHOro Marepuasa mno
yueOHbIM TipeaMeTam «Duszukay,«Xumusy», «buonorus, « TexHomorus.

Ha 6a3e uentpa «Touka poctay obecriednBaeTcs peanusaius 00pa3oBaTeIbHbIX MPOrpaMm
€CTeCTBEHHOHAYYHOH M TEXHOJIOTHUYECKOW HAIPABICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHHU C
TpeOOBaHUSMU 3aKOHOJIATENIbCTBA B chepe 00pa3oBaHus U ¢ YIETOM pekoMeHaanuii degepaibHOro
orepaTopa yueOHoro npeamera « Xumus». O0pazoBaTenbHas MPOrpaMMa MO3BOJISIET HHTETPUPOBATH
peaniuzyeMsble 3/1eCh OJIXO0/Ibl, CTPYKTYPY U COAEp KaHUEe MPHU OpraHu3alui 00yueHus: XuMuu B 8—9
KJIaccax, BRICTPOCHHOM Ha 0a3e JIF000ro U3 JOCTYIMHBIX Y4eOHO-MeToanYecKuX KoMiuiekcoB (YMK).
Hcnonk3oBanue 0o00pyn0BaHUS IIEHTpa

«Touka pocTa» O3BOJIAET CO34ATh YCIOBUSA:
e JUIS pacHIMpPEHUs COAEPKaHUS IIKOJIbHOTO XMMUYECKOI0 00pa3oBaHus;
e  JUIS TMOBBIIIEHUS TO3HABATEILHON aKTUBHOCTH 00y4alOIUXCsl B €CTECTBEHHOHAYYHOM 001acTu;

e JUI Pa3BUTHUS JIMYHOCTU peOCHKa B Ipoliecce 00yUeHHUs XMMUH, €r0 CIIOCOOHOCTEH, (hopMUpOBaHHUs
Y YJIOBJIETBOPEHHUS COLIMATILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

* 1A pa60TI>I C OZ[apéHHI)IMI/I IOKOJIbHUKaMH, OpraHru3alun UX pasBUTUA B Pa3JIMYHBIX o0nacTIx
06pa30BaTean0171, TBOpquKOP’I ACATCIIBHOCTH.

[Ipumenss uudposbie 1a00paTOPUN HAa YPOKAX XUMHHU, YUaIIECS CMOTYT BBIITOJIHUTH MHOKECTBO
71a00paTOPHBIX pabOT U HIKCIIEPUMEHTOB I10 MPOTrpaMMe OCHOBHOMN IMIKOJIBI.
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Kpatkoe onucanue moaxo/10B K CTpyKTypUpOBaHuio MaTeprasioB B o6pa3zoBarensHoit mporpamme (OI1)
MIPE/ICTABIICHBI CIEAYIOIINE Pa3JIEIbl:
1. .Metoasl u3ydeHus BEMIECTB U XUMUUYECKHUX SBJICHUH. DKCIIEPUMEHTATBLHBIE OCHOBBI XUMHUH .

2. . IlepBoHavaIbHBIC XUMHUYECKHE MTOHATHUSA . 3 . PacTBOpEI. 4.OCHOBHBIE KJIaCCHl HEOPTAHUIECKUX
coenuHeHUH. 5. Teopus 3NEKTPOIUTUUECKON JUcconHauu. 6. XuMHUYECKHe peakiuu. 7.
XUMHYECKHUE JIEMEHTHI (CBOMCTBA METAIOB, HEMETAJIIIOB M UX COCTUHECHMIA ).

B ocHOBY BbIAENEHUS TAKKUX PA3/IEIIOB 3aJ0KEH XUMUYECKUI DKCIIEPUMEHT, TPAAULIMOHHAS CUCTEMA
n3ydeHus xumMun. OCHOBHOM (opMOi yaeOHOM TSI TEIIBHOCTH SBIISIETCS XUMHYECKUH IKCIIEPUMEHT,
MPOBOAMMBIN B BUE Ta00OPATOPHBIX, TPAKTHUECKUX padOT U IeMOHCTpaIuil. J[eMOoHCTpalimOHHBIH
SKCIIEPUMEHT ITPOBOJAMUTCS B TOM CITy4ae, €CJIM OH OIMACEH JJIsI BEITOJHEHUS YYAIUMHUCS I UMEIOIITUNCS
npubop MPEICTaBICH B €IUHCTBEHHOM JK3EMILISIPE.



Jist u3ydeHus nmpeamera « XMMHsD HA ITane 0CHOBHOIO 00111ero oopa3oBaHus oTBoAuTcH 136 yacos:
8 kitacc - 68 yacoB; 9 kiacc —68 vacoB. [lanHas oOpa3oBaTesibHAs MPOrpaMMa 00eCIeYMBaACT YCBOCHUE
YUYAIIMMUCS BOKHEHITNX XUMUYECKUX 3aKOHOB, TEOPHIA U MOHATHI; (POPMHUPYET IPEACTABICHUE O POJIU

XUMHH B OKpPY’KaloIlleM MHUPE U JKU3HH yesnoBeka. [Ipr 3ToM 0CHOBHOE BHUMaHHE YAENIAETCS CYLUTHOCTH

XUMHNYCCKUX peaKHI/Iﬁ U MCTOJaM UX OCYHICCTBJICHUA.

OI[HI/IM M3 OCHOBHBIX ITPUHIUIIOB ITOCTPOCHUA NIPOTPAMMEBI ABJIACTCA IMPUHIUIT JOCTYITHOCTH .
:‘)KCHepI/IMeHTaHBHBIC JAaHHBIC, ITOJIYUCHHBIC YHAIIMMHUCS ITPU BBIIIOJHCHUN KOJIMYECTBECHHBIX OIIBITOB,
IMO3BOJIAIOT YHalllUMCA CaMOCTOATCIIbHO ACIATh BBIBO/bI, BHIABJIATE 3aKOHOMCPHOCTH. HOIIXOILBI,
3aJIOKCHHBIC B COACPIKAHUE ITPOTrpaMMbI Kypca, CO34ar0T H606XOI[I/IMBIG yCJI0BUA AJI1 CUCTCMHOI'O YCBOCHUA
ydaluMucsd OCHOB HAayKHU, IJId obecneueHuUs Pa3BUBAOIICTO U BOCIIUTHIBAIOLICTO BOSI[GﬁCTBI/ISI O6yq€HI/I$I Ha
JIMYHOCTDH y4allCrocs.

q)OpMI/IpyeMBIG 3HaHUA JOJIXKHBI CTaTh OCHOBO CHCTEMEI y6€)Kl[€HI/If/'I IOKOJIbHUKA, HCHTPAJIbHBIM AAPOM €TI0
Hay4YHOI'o0 MUPOBO33pCHUA.

Onucanue MarepralbHO-TEXHUUECKOHM 0a3bl HeHTpa « Touka pocray,
HCII0JIB3YyEeMOr0 /LISl peajn3auunodpa3oBaTeibHBIX IPOrPaMM B PAMKAaX NpPenogaBaHus XUMUH

Hugposaa (komnvromepnasn) navopamopusn (I]/I), nporpaMMHO-anmapaTHbldi KOMIUIEKC, TaTYMKOBas
CUCTeMa — KOMIUIEKT Y4eOHOT0 000py10BaHUs, BKIIOYAIOIINNA U3MEPUTENbHBIN 010K, nHTepdeiic
KOTOPOTO IMO3BOJISIET 00ECIIeYNBATh CBSI3b C TIEPCOHATLHBIM KOMITBIOTEPOM, U HAOOP TaTYUKOB,
PETUCTPUPYIOMIMX 3HAYCHUSI PA3TIMUHBIX (PU3HMUECKUX BEIIUMYHH.

Jlamuuk memnepamypusl R1amMUHOEbLI — IPOCTON M HAASKHBIN TaTYMK, TIPEAHA3HAYCH JIs1 H3MEPEHUS
TEMIIEPATyPhl B BOJHBIX PACTBOPAX M B ra30BBIX cpenax. MiMeeT pa3nmuvHbIN auana3oH u3mepenuii ot —40 10
+180 °C. Texuuyeckue XxapakTepUCTUKH JaTUMKA yKa3aHbl B MHCTPYKIIMH I10 dKCIUTyaTauuu. Jamuuk
memnepamypsl mepmonapHulil IpeiHa3HaveH 1 u3Mepenus temmneparyp 10 900 C. cnonb3yercs npu
BBITTOJIHEHUH Pa0OT, CBSI3aHHBIX C M3MEPCHUEM TEMIIEPaTyp IUIAMEHH, IUIABJICHUS M PA3JI0KEHUS BEIICCTB.

Jlamuuk onmuueckoi niomuocmu (Koaopumemp) — npeiHa3HayeH JUIsl U3MEPEHUS ONTUYECKOMN
MJIOTHOCTH OKpAIIeHHBIX pacTBOPOB. Mcnonb3yercs npu nzyueHuu teM «PactBopb», «CKkOpocTh
XUMUYECKHUX PEAKIIU», ONPEIACICHUH KOHIIEHTPAIIMH OKPAIIEHHBIX HOHOB.

Jlamuux pH nipeHa3zHavyeH Ui U3MEpPEHusl BOJAOPOoAHOro nokasaresns (pH) BoAHBIX pacTBOPOB B
Pa3JINYHBIX UCCIIEIOBAHUAX OOBEKTOB OKPYKAIOIIEH CpeIbl.

Jamuuk 31eKkmponpoeooHocmu NpeJHa3HAuEH [T U3MEPEHUs YEIbHON 3JIEKTPOIPOBOJHOCTH
KUAKOCTEH, B TOM YHCJIE U BOJHBIX PaCTBOPOB BeIIECTB. [[puMeHseTcs npu U3yuyeHu Teopun
INEKTPOIUTUYECKON TUCCOLMAIINY, XapAKTEPUCTHK BOJAHBIX PACTBOPOB

Jlamuuk x10puod-uono6 NCTioNb3yeTcs Ui KOJIMYECTBEHHOTO ONPEICIICHHS COJICPKAHUS
HMOHOB XJIOpa B BOJIHBIX PacTBOpax, MoYBe, MPOAyKTax nutanus. K qaTuuky moakimodaercs
noHoceneKTUBHEIN ekTpoa (MCD) (padouwnii 351eKTpo 1), MOTEHITHAT KOTOPOTO 3aBUCHUT OT KOHIIEHTpAIUN
OTIpeIeNIIEMOT0 HOHA, B TAaHHOM ciy4yae oT KoHreHTpaun annoHoB Cl'. [lorennnan MCD onpexnenstor
OTHOCHTEIJIBHO AJIEKTPOJIa CPABHEHUS, KaK MPABUIIO, XJIOPCEPEOPSIHOTO.

ﬂamuuk HUumpam-uoHo6 NPCIHA3HAYCH IJI KOJIMYCCTBECHHOT'O OIMPECACIICHUA HUTPATOB B PA3JIMYHBIX
00BEKTax Oprma}omeﬁ CpCAabl: BOAC, OBOIIAX, (bpyKTaX, KOJIOACHBIX n3ACINUAX U T. .

Mukpockon yughposoii npeaHa3zHAuEH 11 U3y4eHUs (POPMBI KPUCTAJUIOB U HAOJIOIEHUS 332 POCTOM
KpPUCTAJIOB.

Annapam 011 nposedenusn xumuueckux peaxyuil (AIIXP) npeqHazHavyeH Ui MOJIYYCHUS U
JIEMOHCTpPAIIMH CBOHCTB TOKCHYHBIX TIAPOB M Ta30B . DTH BEIIECTBA MOTYUYAIOTCS B KOJIOS-peakTope, U MpH
4



HarpeBaHuu (WM 6e3 HarpeBaHMsl) Ta3000pa3HbIe BEIIECTBA MPOXOAT Yepe3 MOTIOTHTEIbHbIE EMKOCTH
(HacaJK1) c pacTBOpaMH peareHToB, BCTYIAIOT ¢ HUMH B peakiinio. V30bITOK ra3a moryiomaercs XUIKUMH U
TBEPJBIMU pearecHTaMu, a TaK)Ke aKTUBUPOBAHHBIM YTJIEM. ATIIapaT yalle BCero UCIOIb3YIOT IS
MOJTyYEHUs U IEMOHCTPAIIUU CBOMCTB XJIOpa,

cepoBonopoza. Illpudop onsa demoncmpayuu 3a6UcCUMOCHU CKOPOCMU XUMUYECKUX PEAKUUIl Om pa3iuiH
bIX (haKmopoe VCIoNb3YIOT IPU U3YYCHUH TEMBI

«CKOpOCTh XUMHYECKOM PeaKIMW» U TETIOBOTO 3 (dexra Xumuueckux peakuuid. [Ipudop gaér
BO3MOKHOCTH 9KCIIEPHMEHTAIBHO UCCIIEI0BATh BIMSHUE HA CKOPOCTh XUMUYECKUX PEaKIMHA CIIETyFOLTIX
(axTOpOB: MPUPOBI PEArUPYIOLINX BEIIECTB, KOHIIEHTPALUHU PEarupyromyx BeUIeCTB, IIOMAAN TPAHULIbI
paznena (a3 B TeTeporeHHbIX CHCTEeMax (IIOBEPXHOCTH CONPHUKOCHOBEHUS MEXKILy PearupyromumMu
BEIIECTBAMH ), TEMIIEPATYyPhl, KaTaINu3aTOpa, HHTHOUTOpA.

ITunemka-0o03amop — npucnocoOJieHHEe, HCIOIb3YEMOE B JIAOOPATOPUH IS OTMEPUBAHUS OIPEICIEHHOTO
00bEMa )KUIKOCTHU. [TUITETKU BBITYCKAIOTCS TIEPEMEHHOTO U TIOCTOSIHHOTO 00bhEMa. B KOMITIIEKTHI
O60p}’Z[OBaHI/I$I I MEAUIUHCKNX KJIaCCOB BXOOAT YI[O6HBIG IMUICTKU- J03aTOPbl OAHOKaHAJIbHBIC,
TIO3BOJISIOIINE HACTPOUTH HEOOXOAUMBINA 00bEM OTOMPAEMOH JKUIKOCTH B TPEX PA3IMUHBIX TUAITa30HAX.

bana kombunupoeannan npennazHadeHa Juis HarpeBa CTEKISIHHBIX M (pappopoBBIX COCYI0B, KOTAa
TpebyeTcs co37aTh BOKPYT HarpeBaeMoro cocyia paBHOMEpHOE TEMIIEpaTypHOe 1oJIe, U30eKaTh
MCIIOJIb30BaHUsl OTKPBITOIO IUIAMEHHU U pacKaJIEHHOM 3eKTpuyeckoi crimpanu. Kopyc KoMOMHUPOBaHHOM
6aHu crenad u3 amoMuHus. JKUaIKOCTHAs 4acTh KOMOMHUPOBAHHOW OaHU 3aKpbIBAETCS KOJIbLAMU
pa3IMYHOro AUaMeTpa.

Ilpuébop ona nonyyenus 2a3z06 UCToNb3yeTcs i MOJy4YE€HUsI HEOOIbIINX KOJUYECTB Ia30B: BOJIOPOAA,
KHCIopo/ia (M3 mepoKCHIa BOAOPO/Ia), YTIAEKUCIOro rasa.

Pabouas nporpamma no xumuu Juist 8—9 kiiaccos
¢ HCMOJIb30BaHHeM 00opynoBaHus HeHTpa «Touka pocra»

Ha 6a3e nentpa «Touka poctay obecrieunBaeTcs peann3anus 00pa3oBaTeIbHbBIX MPOrPaMM €CTECTBEHHO-
HAay4HOU M TEXHOJIOTUYECKOW HaIlpaBICHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBHHU C TPEOOBAHUSIMHU
3aKOHO/IaTeNIbCTBA B cepe 00pa3oBaHus U ¢ y4éToM pekoMeHnaimii deaepaabHOro onepaTopa y4eOHOro
npeaMeTa « XUMHUD).

OO6pa3zoBarenbHas IporpaMMa IMo3BOJIIET HHTEIPUPOBATh pean3yeMble IOJXO0/Ibl, CTPYKTYPY U CO/IepKaHHe
IpU OpraHu3aluy o0yueHus: XuMuu B 8—9 kiaccax, BBICTPOEHHOM Ha 0a3e J1ito00ro 13 JOCTYIHBIX y4eOHO-
MeToaudecknx komruiekco (YMK).

HcnonwszoBanne obopyaoBanus « Touka poctay npu peanuzanuu nanHoi OI1 mo3BossieT co3aaTh yCIOBUS:
-1JI paClIUPEHUA COACPIKAHUSA IKOJIBbHOI0O XUMHUYCCKOI'0O O6pa30BaHI/I$I;

-1 IOBBIIICHUS IO3HABATEIbHON aKTUBHOCTH 06y11a10u11/1x051 B eCTCCTBeHHOHaquOﬁ O6J'I8.CTI/I;

-JUTs pa3BUTHSI IMYHOCTH peO&HKa B mpoliecce 00yueHHsl XUMHUHU, ero CHocoOHOCTEH,
(bopMUPOBaHUS U YJIOBIETBOPEHUS COIIMAIHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

-JI71s1 paOOTHI ¢ 0JIapEHHBIMU MIKOJFHUKAMU, OPTAaHU3AIMH UX PA3BUTUS B Pa3IMUHBIX 00JacTIX
00pa3zoBaTenbHON, TBOPUECKON AeATETHHOCTH.

HopMmbl ouieHOK 32 Bce BUAbI IPOBEPOYHbIX PadoT

«5» — YpOBEHb BBITIOIHEHUS TPeOOBAHMIA 3HAYUTEILHO BBIIIE YOBIETBOPUTEIHLHOTO: OTCYTCTBUE OIIHOOK,
KaK 0 TeKYyIIeMY, TaK U 0 MPEabIAyIeMy YIeOHOMY MaTepHally; He 00Jiee OTHOTO He0uéTa.



«4» — ypOBeHb BBITIOJHEHHUS TPEOOBAHUI1 BBIIIE YIOBICTBOPUTEIBHOTO: HAIMYKHE 2—3 ommboK uim 4—~6
HEI04€TOB O TeKyIeMy y4eOHOMY MaTepuaily; He 6osee 2 olnOoK win 4 HeT0UETOB O PO IEHHOMY
MaTepHally; UCTOIb30BAHUE HEPALIMOHAIBHBIX IPUEMOB PELIeHUs yueOHOM 3a1aun.

«3» — JI0CTaTOYHBIM MUHIUMAJIbHBIA YPOBEHD BBHIMOJTHEHUS TPEOOBAHMH, MPEABIBISIEMbIX K KOHKPETHOM
pabote: He 6onee 4—6 omubok unu 10 HeOUETOB MO TeKyIeMy y4eOHOMY MaTepuaiy; He 6onee 3—5
o1IMOOK Uiy He 6oJiee 8 HE0UETOB MO MPOUIEHHOMY Y4eOHOMY MaTepuaty.

«2» — ypOBEeHb BBINOJIHEHHs TPEOOBAaHUI HIDKE YIOBIETBOPUTEIBHOTO: Hamuuue 6osee 6 ommodok umu 10
HEJIOUETOB MO TEKYyIEMy MaTepuaiy; oosee 5 omubok wiu Oosiee 8 HETOUYETOB O MPOHICHHOMY
MaTepuaiy.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA _
YYEBHOI'O IPEAMETA «XUMHUSA» B OCHOBHOHU HIKOJIE

W3yueHune xMMHUU B OCHOBHOM LIIKOJIE HAIIPABJIEHO HA JOCTHKE HHE 00yUYarOIUMUCS IMYHOCTHBIX,
METaIpPeIMETHBIX U MPEIMET HbIX PE3yJIbTaTOB OCBOCHHS yUE€OHOTO MpeIMeTa .

JIMYHOCTHBIE Pe3yJIbTaTh

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHUS IPOTPAMMBI OCHOBHOT'O O0IIIEro 00pa30BaHMs JOCTUTAIOTCS B XOJI€
00y4yeHMsI XMMUU B €IMHCTBE y4eOHOM U BOCIIUTATEIbHOH JlesTenbHOCTH OpraHu3alii B COOTBETCTBUM C
TPaJMLIUOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMU U JYXOBHOHPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B 00I1I€CTBE MTpaBUJIaMH U HOPMAaMU HIOBEJICHUS, U CIOCOOCTBYIOT IIPOLiEcCaM CaMOIIO3HAHUS, CAMOPA3BUTHS
U COLMAIN3aly 00y4aromuxcs .

JIn4yHOCTHBIC PE3yJIbTAThI OTPAXKAIOT C(I)OpMI/IpOBaHHOCTB, B TOM 4YHCJIC B 4aCTHU:
HampuomuquKozo eocnumaHun

1. IIECHHOCTHOI'O OTHOIIICHUSA K OTC‘-ICCTBGHHOMy Ky.HI)TypHOMy, I/ICTOpI/ILIGCKOMy nu HayLIHOMy
HACJICIUIO, TIOHUMAaHUs 3HAYCHHsI XM MUYECKOH HAYKH B J)KU3HH COBPEMEHHOI'O OOIIIECTBA,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU WH(OPMAIIEH O TIEPEIOBBIX JTOCTHKCHUSIX W OTKPBITHSIX
MHUPOBOH M OTE€UECTBEHHOW XUMUH, 3aAHHTEPECOBAHHO CTH B HAyYHBIX 3HAHUAX 00 YCTPONUCTBE MHUpa
1 00IIeCTBA;

I'pasricoanckozo éocnumanus

1. npezacraBieHUs O COLMANBHBIX HOPMAxX U MPaBUJIAX MEXJIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE,
TOTOBHOCTHU K Pa3HOOOpPa3HON COBMECTHOM J1€ATEIbHOCTH MPHU BHINOJIHEHUN YUEOHBIX,
MO3HABATENBHBIX 33/1a4, BBIMOJIHEHNH XUMUYECKHX 3KCIIEPUMEHTOB, CO3/IaHIH YU4EOHBIX MPOEKTOB,
CTpEeMJICHHS K B3aMMOIIOHMMAaHUIO U B3aMMOIIOMOIIM B MpoIiecce 3TON YUeOHOH 1eATeIbHOCTH;
TOTOBHOCTHU OLIEHUBATH CBOE MTOBEACHUE U IIOCTYIIKM CBOMX TOBAPUIIEH C MO3UIUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUs MMOCIEACTBUM ITOCTYIIKOB;

l[elmocmu HAYYHO20 NO3HAHRUA

1. MHPOBO33pEHYECKUX MPEJCTABICHUN O BEIIECTBE M XUMUUECKON PEAKLIMU, COOTBETCTBYIOIUX
COBPEMEHHOMY YPOBHIO Pa3BH THsI HAYKH M COCTABIISAIOIIMX OCHOBY JUUISl HOHUMAHUS CYIIIHOCTH
HAYYHOH KapTHUHBI MUPa; MPEJICTaBICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOIBI,
B3aMMOCBS35IX YEJIOBEKA C MIPUPOJHOMN CPEoil, O POJIU XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

2. TI03HABaTEIbHBIX MOTHBOB, HAITPAaBJICHHBIX Ha ITOJYUYCHHUEC HOBBIX 3HAHWUM I10 XUMUU, H€06XO)II/IMBIX
JJIsA 00BSICHEHHS HaGHIO,HaCMLIX IponecCoB U HBHCHHﬁ;

3. Tmo3HaBaTeIbHON M WHPOPMAIIMOHHOHN KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEITHHON paOOTHI C
y4eOHBIMH TEKCTaMHU, CIIPAaBOYHOM JINTEPaTypOH, JOCTYITHBIMUA TEXHUUECKUMH CPEJICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTH;



4. wuHTepeca K 00YUYCHHUIO U MO3HAHMIO, JTF0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, HCCIIEAOBATEIbCKON AEATEIFHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIEHHOCTH
YpOBHsI 00y4eHUS B abHEHIIEM;

Dopmuposanusn Kyabmypul 300p06bs

1. oco3HaHMs HEHHOCTH KHU3HH, OTBETCTBEHHOI'0 OTHOILEHUS K CBOEMY 37J0POBbIO, YCTAHOBKU Ha
3I0pOBBII 00pa3 )KU3HU, OCO3HAHUS TIOCIEACTBUN M HEMIPUATHUS BPEAHBIX IPUBBIUCK (YHOTPEOICHUS
QJIKOT0J1s1, HAPKOTHKOB, KypeHHMsI), HEOOXOJUMOCTH COOJIIOIEHH ITPaBUII 0€30MaCHOCTH PU
00palIeHny ¢ XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

Tpyooeozo eocnumanus

1. KOMMyHHMKaTMBHOI KOMIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM, y4eOHOUCCIIeA0BATENbCKOM,
TBOPYECKOH M APYTrUX BUAAX JIEATEIBHOCTH; MHTEPEca K MPAKTHYECKOMY U3YUYEHUIO Ipodeccuii u
TpyZa pa3In4HOro Poja, B TOM YUCJIE HA OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAHUM 110 XUMUH,
OCO3HAHHOT'O BHIOOPA MHANBUIYAIBHON TPAEKTOPUH MPOJOIKEHIS 00pa30BaHus C yIETOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOLIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

IKonozuueckozo eocnumanus

1. sKonormyYeckH IenecooOpa3HOro OTHOMICHUS K PUPO/IE KaK NCTOYHUKY JKU3HH Ha 3emiie, OCHOBE e¢
CYILECTBOBaHMS, IOHUMAHUS LIGHHOCTH 3I0pOBOTO M 0€30macHOro odpasa >KM3HH, OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (DHM3UYECKOMY H IICUXHYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH
coOrofieHusl paBuil 0€30IaCHOTO MOBEACHUS TP paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOUIUX 370POBBIO U KU3HH JIIOJICH;

2. CcrnocoOHOCTU MPUMEHSATH 3HAHUSA, TTOJydYaeMble IPH U3YUYCHUH XUMUH, [Tl PEIICHUs 3aa4,
CBSI3aHHBIX C OKPY’KAOUIEH TPUPOAHON CPEION, MOBBIIIEHHS YPOBHS 3KOJIOTMYECKOU
KYJbTYPbl,0CO3HAHUS TTI00ATBHOTO XapaKTepa SKOJOTHYECKUX POOJIeM U MMy Tel UX pelieHus
MOCPEACTBOM METOJIOB XHUMUU;

3. DKOJIOTHYECKOro MBIIIJICHUS, YMCHHUA PYKOBOACTBOBATLCA M B HO3HaBaT€JII)HOI71,
KOMMYHHKaTHBHOﬁ n COHH&HBHOﬁ IMIPAaKTHUKCE.

MeranpeameTHble pe3yabTaThl

B cocraBe MeTanpeaMeTHBIX pe3yJIbTaTOB BBIJACIAIOT 3HAUUMBbIE 17151 JOPMUPOBAHUS MUPOBO33PEHUS
oOuieHayYHble IOHATHS (3aKOH, TEOPHsl, IPUHIIUIL, TUIIOTE3a, PaKT, CUCTEMA, NPOIIECC, IKCIEPUMEHT H JIp.),
KOTOPbIE UCIOJB3YIOTCSA B €CTECTBEHHOHAYYHBIX YUEOHBIX MpeIMeTax M M03BOJIIOT HAa OCHOBE 3HAHUHU U3
3THUX MPEIMETOB (OPMUPOBATH MPEICTABICHUE O LIEJIOCTHON Hay4YHOI KapTHHE MUPA, U YHUBEPCAJIbHbIE
yueOHble JieiicTBuUs (T03HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), KOTOPble 00ECIeYnBAIOT
(dopMUpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOM
JeATEIbHOCTH.

MeTaHpeﬂMeTHHG PE3YIbTATEI OCBOCHUA 06p330BaT€HBHOfI IMporpamMmsal 10 XUMHUHW OTPaAKar0T OBJIAJICHUC
YHHUBCPCAJIbHBIMU ITO3HABATCIIbHBIMU ,H€I>'ICTBI/I$IMPI, B TOM 4YHCJIC:

Baszoevimu nozuueckumu oeiicmeusamu

1. yMeHHeM HCTOJB30BaTh MPUEMBI JTJOTHIECKOTO MBIIUICHUS PU OCBOCHUH 3HAHUN: PACKPHIBAThH
CMBICT XUMUYECKUX MOHATHH (BBLACTATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH B3aMOCBS3b C
JPYTUMU TIOHSITHUSIMH ), UCTIOJIB30BATh TTOHATHUS IS OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBIICHUI;
BBIOMpATh OCHOBAHUS M KPUTEPUHU IS KIIACCU(PUKAIUYA XUMHUYECKUX BEIIECTB U XUMUYECKUX
pEaKIvii; yCTaHaBIMBATh MPUUUHHOCIIEACTBEHHBIC CBSI3U MEXKTYy 00BEKTaMU U3yUCHUS; CTPOUTH
JIOTUYECKHE pacCcyXaeHus (MHAYKTUBHbBIC, IeYKTHBHBIC, TI0 aHAJIOTHUH); AeTaTh BBIBOBI U
3aKITFOYCHUS,



YMEHHEM NIPUMEHSATH B MPOLIECCE TO3HAHUS CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, UCIOIb3yEMbIE B
XMMHUH, IPEOOPa30BbIBATh MIUPOKO MPUMEHEMbIE B XUMHH MOJIEJIbHbIE IPEACTABICHUS —
XUMHUYECKHH 3HaK (CMMBOJI JIEMEHTA), XUMHUYecKas (popMylia 1 ypaBHEHHE XUMUYECKOH peaKIuy —
IPY PELICHNU Y4eOHOMO3HABATENbHBIX 33/1a4; C YUETOM 3TUX MOJIENbHBIX IPEACTABICHUN BBISBIIATH
U XapaKTepPHU30BaTh CYIIECTBECHHbIEC TPU3HAKH N3Y9aeMbIX O00BEKTOB — XMMUYECKHX BEIIECTB U
XUMHUYECKHUX PEaKIIN;

bazoevimu uccneoosamensvckumu oelucmeuamu

1.

YMCHHUEM HCII0JIb30BATh MMOCTABJICHHLIC BOIIPOCHI B KAUYCCTBC MHCTPYMCHTA ITO3HAHUS, a TAKIKC B
Ka4ecTBE OCHOBBI JUIsl YOPMUPOBAHMS TMIIOTE3bI 110 IPOBEPKE NPABUIBHOCTH BbICKA3bIBAEMbIX
CY’KJICHUH;

PUOOPETEHHUE OMBITA MO MJIAHUPOBAHUIO, OPTaHU3ALUN U POBEACHUIO YYCHUUECKUX
HKCIIEPUMEHTOB: YMEHHE HAOII01aTh 32 XO JJOM IPOIIecca, CAMOCTOATENBHO MPOTHO3UPOBATH €T0
pe3ynbTaT, opMyIupoBaTh 000OIIEHHS U BHIBOBI MO PE3yJIbTaTaM MPOBEAEHHOTO OIbITA,
MCCJIEI0BAHMS, COCTABIISATh OTYET O MPOJIeTaHHOM padoTe;

Pabomoii c ungpopmayuen

1.

YMEHHEM BBIOMPATh, aHATTU3UPOBATh U UHTEPIIPETUPOBATH UH (POPMAIIHIO PA3TUYHBIX BUIOB U OPM
MIPEICTABJICHHUS, TIOyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHOIOMYJIApHAs JUTEpaTypa
XUMHYECKOT0 COJIepKaHus, CIPaBOYHbIE oco0us, pecypcebl IHTepHETa);

YMCHHUECM IIPUMCHATDL PA3JIMUYHBIC MCTOAbI U 3aIlIPOChI ITPH 11O UCKEC U 0T6ope PIH(bOpMaI_[I/II/I u
COOTBCTCTBYIOIIMX JAaHHBIX, H€O6XOIII/IMI)IX JJIs1 BBITIOJTHCHU A yqe6H1)1X M IO3HaBaTCJIbHbBIX 3aJa4
OHpe,I[GJ'IéHHOFO THIIA, HpI/IO6peTeHI/Ie OIIBITA B 00JIACTH MCIIOIL30BaHUS I/IHCI)OpMaI_II/IOHHO'
KOMMYHHKAaTHBHBIX TGXHOJIOFPIﬁ, OBJIaICHHUEC KyanypOﬁ AKTUBHOI'O MCITIOJIb30BaHUA pa3JIMIHbIX
IIOMCKOBBIX CUCTCM,

YMEHHEM HCII0JIb30BaTh U aHAJIM3UPOBATh B MPOLiEcCce yUeOHON U HCCIEA0BaTENbCKON e TEIIbHOCTH
HH(}OPMALIKIO O BIUSHUU TPOMBIIUIEHHOCTH, CEICKOTO X035SHCTBA M TPAHCIIOPTA HA COCTOSIHUE
OKPYXarOIIeH TPUPOJTHOU CPEJIbI;

Yuusepcaﬂbubmu KOMMYHUKAMUBGHbIMU oeilicmeuamu

1.

YMEHHEM 3a/1aBaTh BOMPOCHI (B XOJ€ TUAIOTa W/UIU AUCKYCCUH) MO CYIIECTBY 00CYKIaEMOU TEMBI,
(bopMyIHUpPOBaTh CBOM MPE/JIOKEHUS] OTHOCUTEIHHO BBITIOJIHEHUS TPEIJIOKEHHON 3a/1a4u;

HpI/I06pCTCHI/I€ OIIbITa IPE3CHTAINU PE3YJIbTATOB BBIITOJTHCHUA XUMHUYCCKOTO SKCIICPUMCHTA
(;1rabopaTOpHOro OmbITa, JA00PAaTOPHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO
IIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU IIO3HABATEIBHOMN U NCCIIEI0BATENBCKON
JESTEIbHOCTH MPH PELIeHUH BO3ZHUKAIOIIMX MPOoOeM Ha OCHOBE yuéTa OOIINX HHTEPECOB U
COIJIACOBAHUS MO3ULUH (00CYX1eHUs,, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI» U JIp.);

Ynueepcanonvimu pecynamusnvimu delicmeuamu

1.

2.

YMEHHUEM CaMOCTOATEIBHO ONPENEIATh LEIU AEATEIbHOCTH, INIAHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBATh U MIPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JAESITENLHOCTD, BEIOUpATh Hanbomee
s exTuBHBIE CTOCOOBI pelieHUsT yIeOHbBIX U MMO3HABATEIBHBIX 3a71a4, KOPPEKTUPOBATH
MPEJI0KEHHBIN aITOPUTM JECUCTBUI IPU BBINOJHEHUH 3aJaHUHM ¢ YYETOM MOJIYYEHHUSI HOBBIX 3HAHUI
00 U3ydaeMbIX 00BEKTaX — BEIIECTBAX M PEAKITUSX;

YMCEHHUEM HCII0JIB30BATh U aHAJIM3UPOBATh KOHTCKCTHI, IPEJIaracMbIC B YCIIOBUU Sa)IaHHﬁ.

[IpenmeTrHbIe pe3ysibTaThl

B cocraBe npeamMeTHBIX pe3yIbTaTOB MO OCBOSHUIO 0053aTEITLHOTO COICPKAHUs, YCTAHOBIEHHOTO JJaHHOM
npuUMepHOU paboueii MporpaMMoii, BEIACISIOT: OCBOCHHBIE O0YUYAIOIIMMICS HAYYHbIE 3HAHUS, YMEHUS U
CrocoObI IEUCTBUH, cierMpUUECKHE JIJIS IPEAMET HOM 00JacTu « XUMUS», BUBI ACSTEIHHOCTH 110



MOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIMH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3IUYHBIX YIEOHBIX
Y HOBBIX CUTYyalUsX.

[IpenmeTHbIe pe3yabTaThl IPEACTABICHBI 110 ToJaM 00y4YEHHUS U OTPaXKaloT CPOPMUPOBAHHOCTH Y
00yyaroImuxcs CIeayoIUX YMEHU:

8 KIIACC

1.

10.

11.

PAcKpbleams CMBICT OCHOBHBIX XUMUYECKUX MOHSATHI: aTOM, MOJIEKYJia, XUMUYECKUI SJIEMEHT,
MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh, BAJIGHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJIsIpHAsl Macca, KOJIMYECTBO BEIeCTBa, MOJIb, MOJISIPHAS Macca, MaccoBasi J0Js1 XUMUYECKOTO
AJIEMEHTA, MOJISIPHBIN 00bEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPHUIIATEILHOCTh, CTETICHb
OKHCJICHUS, XUMUYECKasl PeaKIys, TeII0BOM 2PPeKT peakinu, KIacCuPUKAIUS peaKIHid,
XUMHUYECKasl CBSI3b, PACTBOP, MACCOBAsI JI0JIs1 BEIIECTBA B PACTBOPE;

UTIIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATUH (CM . 11 . 1) ¥ IpUMEHSATH 3TH
HOHATHS NPH ONMCAHUM BELIECTB U UX NPEBpAILCHUN;

UCNONIb308aMb XMMUYECKYIO0 CUMBOJIUKY JJISI COCTaBJICHUS ()OPMYJI BELIECTB U yPaBHEHUH
XUMHUYECKHX peakLuii;

onpeoensams BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCITMHEHUSX; CTENIEHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX; IPUHAJIEKHOCTh BELUIECTB K ONPENEIEHHOMY KI1accy
coenuHeHuH o popMyiaM; BUJ XUMUYECKOM CBSI3U (KOBaJIEHTHAs U HOHHAsI) B HEOPTaHUUECKUX
COEIMHEHUSIX;

packpelgams cmbica iepuoandeckoro 3akona J[. . MeneneeBa: 1eMOHCTPUPOBATh IOHUMAHHE
MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT MX IMOJIO0KEHHUS B MIEPUOIUIECCKOM
CUCTEME; 3aKOHOB COXPaHEHHsI MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHOMOJIEKYJISIPHOTO
YU€HUS, 3aKOHA ABOTaJ[pO; ONUCHLIBANMb U XAPAKMepUu306ams TAOIUUHYI0 GOpMY EPUOTUIECKON
CUCTEMbI XUMUYECKUX 3JIEMEHTOB: Pa3INyaTh MOHATHUS «TJIaBHAs MOATpYyIa (Arpymnmna)y u
«nobounas noarpytrma (brpymnma)y», Maibie 1 607bIINE TEPUOIBI, COOMHOCUMb 0003HAYCHHS,
KOTOphIe UMeroTcs B Tabnuie «Ileproaudeckas cucrema XuMudeckux snemenToB /1. .
MeHieneeBa» ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMUYECKUX IJIEMEHTOB (COCTaB
U 3apsij aapa, o0liee Yucio IEKTPOHOB U pacipe/IesieHre UX MO 3JIEKTPOHHBIM CIIO0SIM);

Kaaccuuyuposams XUMUYECKHE HJIEMEHTbI; HEOpraHWYECKHE BEIIeCTBA; XUMUUECKUE peakuu (1o
YHCIIy U COCTAaBY yYaCTBYIOUIMX B PEAKIMH BEILIECTB, 110 TEIIOBOMY 3P PEKTY);

xapakmepu3oeams (OnUCbI6amy) 0OIINE XUMHUUECKUE CBOICTBA BEIIECTB Pa3IMUHBIX KJIACCOB,
MNOATBCPIKAAA OIMMCAaHUE TPUME paMH MOJICKYJIAPHBIX ypaBHeHI/II\/'I COOTBCTCTBYIOIIUX XUMHUYCCKUX
peaxkLuii;

npocHo3upoeseambsv CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT UX KAYCCTBCHHOI'O COCTaBa, BO3MOXHOCTHU
MPOTCKAHUA XUMHUYCCKUX IIPEC BpaHIeHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX,

6bluuUCiAmMb OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJISIDHYRO MACChI BEHICCTB; MAaCCOBYIO J10JIHO
XHUMHUYCCKOI'O 3JICMEHTA 110 Q)opMyne COCIMHCHM A, MAaCCOBYIO OOJIKO BEIIECCTBA B paCTBOPE; IIPOBO
JAUTb pacqéTm 110 YPaBHCHHUIO XUMHUYECKOU pCaKknuun;

npuMeHsmb OCHOBHBIE ONIEPAIIMH MBICITUTENBHON IeATETbHOCTH — aHAllu3 U CUHTE3, CPAaBHEHUE,
0000111eHIE, CHCTEMAaTH3AIMIO, KITACCH(UKAIINIO, BBISIBJICHUE TPUYUHHOCEACTBEHHBIX CBSI3eH —
JUTSL U3Yy4YEHUS CBOMCTB BEIIECTB U XMMHUECKHUX PEaKIIHii; €CTEeCTBEHHOHAYYHBIE METOAbI TTO3HAHUS
— HaOJIO/ICHHEe, U3MEPEHHE, MOJISITMPOBAHIE, IKCIIEPUMEHT (peaTbHbI U MBICIICHHBIH ),

cedoeamy MpaBUIIaM MOJIB30BaHHUS XMMUYECKOH IOCY10M U TaOOpaTOpHBIM 000pyAOBaHUEM, &
TAKXE IpaBuIaM 06paI_HGHI/I$I C BEIIECCTBaAMU B COOTBECTCTBUU C MHCTPYKIUAMU 110 BBIITOJTHCHHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB MO MOJYYEHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB
(BoOpO/ia ¥ KUCIOPOJa), IPUTOTOBIECHUIO PAaCTBOPOB C ONpeIeIEHHON MacCOBOM J0Iei



pPacTBOPEHHOTO BEUIECTBA; INIAHUPOBATH U MPOBOIUTH XUMUYECKUE IKCTICPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIOT C MTOMOIIBIO HHIAMKATOPOB (J1aKkMyc, heHoN(TaICHH,
METHIIOPAHXK U JIp.).

9 KIIACC

1.

10.

11.

PACKpbleams cMblc/l OCHOBHBIX XMMUUECKUX IOHATUN: XMMUYECKHUH JIEMEHT, aTOM, MOJIEKYJIa, MOH,
KaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJIEGHTHOCTD, IEKTPOOTPHULIATEIILHOCTD,
CTETIeHb OKHUCJICHHUS, XUMHUECKas PEaKIHsl, XUMUYECKas CBA3b, TEII0BOH 3(h(eKT peakunu, MOk,
MOJISIPHBIA 00BEM, PACTBOP; IIEKTPOIUTHI, HEAIEKTPOIUTBI, HIEKTPOJIUTHUECKAs TUCCOLUALINS,
peakuyu HOHHOTO 00OMEHa, 00paTUMbIE U HEOOPAaTHUMBIE PEaKIIMH, OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUHU, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIEHHE U BOCCTAHOBIIEHUE,
IIIOTpONHs, aM(pOTEPHOCTh, XUMUUECKas! CBsI3b (KOBAJICHTHAsI, MOHHAS, METAIJIMUECKAs ),
KpHUCTa/NINYecKas perérka, Koppo3usi METaNIOB, CILIaBbl; CKOPOCTh XUMUYECKOM peakiuu,
npenenbHo gonyctuMas kol nenrpanus (ILK);

UNLIIOCMPUPOBANsb B3aUMOCBS3b OCHOBHBIX XUMHUECKUX NOHATHH (CM. 11.1) U IPUMEHSTH 3TH
MIOHATUS IIPU ONMCAHUM BEIIECTB U UX IIPEBPALCHUN;

UCNONb308aMb XMMUYECKYIO0 CUMBOJIUKY AJISI COCTaBICHUS ()OPMYJI BELIECTB U ypaBHEHHH
XUMHYECKHX peaKLuii;

onpeoeisimb BAIGHTHOCTD U CTENIEHb OKUCIICHUS! XUMUYECKUX 2JIEMEHTOB B COCIMHEHUSIX
Pa3JIMYHOrO COCTaBa; MPUHAJIEKHOCTD BEILIECTB K ONPEACIEHHOMY KJIACCy COEAUHEHUM 110
dbopmynam; BUJI XUMUYECKOHN CBS3H (KOBAJICHTHAs, HOHHASI, METAJUTMYECKAs) B HEOPTaHUYECKUX
COEIMHEHUSX; 3apsA]] MOHA IO XMMHYECKOH opMyIlie; XapaKkTep cpebl B BOJHBIX pPacTBOpax
HEOPraHWYECKUX COCIMHEHUMN, TUIl KPUCTAJUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;

packpwieams cmvica iepuoandeckoro 3akona /1. M. MenneneeBa u 1IeMOHCTPUPOBATH €ro0
NIOHUMAHHE: ONUCHIEAMb U XAPAKMEPU306ams TaOIHIHYIO (HOPMY MEPUOTUICCKON CUCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3jnyaTh MOHITHS «IJIaBHas noArpynna (Arpymnmna)» u «rmodbo4Has
noarpymnna (bpymnmna)», Manbie 1 GOJNBIINE IEPUOJIBI; COOMHOCUNb 0003HAYCHHS, KOTOPBIC UMEIOTCSI
B HCpI/IOI[I/I‘-IGCKOI\/'I Ta6HI/IHC, C YHUCJIOBBIMHU XaPAKTCPUCTUKAMU CTPOCHHA aTOMOB XMMHUYCCKHUX
AIIEMEHTOB (COCTaB U 3aps sApa, 00Iee YUCIIO ANEKTPOHOB U paclpefesieHUue UX MO0 AIEKTPOHHBIM
CJI0SIM); 00BACHAMb 00IINE 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB JIEMEHTOB M UX COCIMHEHHH B
mpeJienax MallbIX EPUOAO0B U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHHUS UX aTOMOB;

maccu([)uuupoeamb XUMHUYCCKUEC DJICMCHTDBI; HCOPTaHNYCCKUC BECIICCTBA, XUMHUYCCKHUEC PECAKIINN (HO
YUCIY U COCTABY YUACTBYIOIIHX B PECAKIIUU BCUICCTB, 110 TCINIOBOMY 3(1)(1)CKTy, 1O UBMCHCHHIO
CTCIICHEH OKHCIICHHS XUMUYECKIX BHGMCHTOB);

xapaxmepuzoeams (Onucbieamy) OOINE XUMHUYECKUE CBOICTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPIK/Iasl ONUCAaHUE IIPUME PAMU MOJIEKYJISPHBIX U MOHHBIX YPABHEHHUH COOTBETCTBYIOIIUX
XUMHYECKHUX PEAKLINN;

cocmaeénams YPaBHEHUS DJIEKTPOIUTUYECKON TUCCOLMALMN KUCIIOT, IIEJI0YEH U COJIEH; IIOJIHBIE U
COKpaIIEHHBIE YPAaBHEHUS peaKIMii HOHHOTO 0OMEHa; ypaBHEHUS PEaKIIH, MOITBEPKTIAIOLINX
CYyILIECTBOBAaHUE T€HETUYECKON CBSI3U MEXK/y BEIIECTBAMU PA3JINYHBIX KIACCOB;

pAcKpwiéansb CYyITHOCTb OKUCIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIIUMA MOCPEICTBOM COCTaBICHUS
AIIEKTPOHHOTO OajlaHCca 3TUX PeaKIlInii;

NPO2HO3UPO6amMb CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOCHHUSI; BOSMOKHOCTH IIPOTEKAHUS
XUMHYECKHX MTPEBPAILCHHI B PA3JIMYHBIX YCIOBUSX;

8bIYUCAAMb OTHOCUTENIbHYIO MOJIEKYJIIPHYIO  MOJIIPHYIO MaccChl BEIIECTB; MaCCOBYIO JIOJIIO
XHUMHUYECKOT0 3JIEMEHTa 10 (op MyJie COeAMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE;
MPOBOAMTDH PACUEThI MO YPABHEHUIO XUMUYECKON PeaKIuy;
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12. cnedosams mpaBuIaM NMOIb30BaHUS XMMUYECKOH MOCY0H 1 1a00paTOpHBIM 000pyIOBaHUEM, A
TaKXe MpaBHiaM 0OpaIeHsI ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIIMSMH TI0 BBITTOJTHEHHIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO MOJIYYCHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka M yriIeKHCIIOro rasa);

13. nposodums peakuuu, MOATBEPKAAIOIINE KAYECTBEHHBIN CO CTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATh
OTIBITHBIM IyTEM XJIOpUJl OpoMHul, HOaUA, KapOoHaT, Gpocdar, cunukar, cynbhar, TiIpOKCHIUOHBI,
KaTHOHBI aMMOHUS M MOHBI U3YYEHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpax
HEOPraHUYECKUX BEIECTB;

14. npumensms OCHOBHBIE OIIEPALIM MBICIUTEIbHOMN NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
0000111eHNEe, CUCTEeMAaTH3AIIHIO, BBISIBICHUE TPUYMHHOCIICACTBEHHBIX CBA3EH — JIJIsl U3YUCHUS
CBOMCTB BEILIECTB U XMMUYECKUX PEAKIHil; €CTECTBEHHOHAYUHbIE METO/IbI TI03HAHUS —
Ha0JII0/IeHUE, U3MEPEHUE, MOJEIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).

COAEPXAHMUE YUEBHOI'O ITIPEAMETA «XUMUA» 110 TOJAM U3YUYEHUA 8 KITACC
IlepBoHa4yajbHbIC XMMHYECKHE IOHATHSA

Hpez(MeT XUMHH. Poib XMMUM B )KU3HM 4UeloBeka. Tena u BCIICCTBA. dusznyeckue CBOMCTBA BCIICCTB.
ArperaTﬁoe COCTOSHHUEC BCIICCTB. IlonsTue o METOJaX IMO3HAHUA B XUMHH. XUMUS B CHCTEME HayK . Yucteie
BCIICCTBA U CMCCH . Crioco0n1 Pa3aciICHUsA cMecel .

ATOMEI 1 MOJICKYIJIBI. Xumunueckue 3jieMeHThl. CHMBOJIBI XUMUYECKHUX YJIEMEHTOB. HpOCTI)IC " CJIIOXKHBIC
BCIICCTBA. ATOMHOMOJ’IeKy.TISIpHOG YUCHHUC.

XuMuueckas CI)OpMyJ'Ia. BasieHTHOCTE aTOMOB XMMHUUYECKHX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BCIICCTB. OtHocurenpHas aroMHas Macca. OTHOCUTEIIbHAS MOJICKYJIsIpHasd Macca. MaccoBas 1oi1st
XUMHNYCCKOI'O 3JIEMCHTAa B COCIMHCHHNU.

dusuyeckue U XUMUYECKUE SIBICHUS. XUMHAYECKas peakuuga u ee IIPU3HAKHU. BaKOH COXPAaHCHUS MACChI
BEIIIECTB. XUMHYECKHE YpaBHEeHH. Kimaccuukamus XuMHUYECKUX pPeaKIuil (COeMHEHNS, Pa3I0KECHHUSI,
3aMeIICHHS ).

XUMHYECKUHN IKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYI0H, C TIPaBUJIaMH padOThHI B 1abOpaTOpuu U
npuémamu oOpaleHus ¢ 1JabopaTopHbIM 000PY0BaHUEM; U3YUEHUE U ONUCaHHE (PU3UYECKHX CBONCTB
00pa3110B HEOPraHWYECKUX BEUIECTB; HAOMI0AeHNE (PHU3NUECKUX (TJIaBJIC€HUE BOCKA, TAsTHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KUTICHHE U KOHAECHCALUs BOJIbl) U XMMHUECKUX (TOPEHHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM NMPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C KHCIOTOMN) SIBJICHU, HAOII0JIEHUE U OTMCaHNe
NPU3HAKOB MPOTEKAHUS XUMHUECKUX PEeaKLUil (pa3ioKeHue caxapa, B3aMMO/IEHCTBHE CEPHON KHUCIIOTHI C
xyiopuzioM Oapusi, pazioxenue ruapokcuaa Meau (1) mpu HarpeBanuu, B3auMOJEMCTBHE kKee3a ¢
pactBopoMm conu Meau(Il)); nzydenue cnocoboB pazaeneHus: cMmecei (C MOMOIIbI0 MarHuTa, (GUILTPOBAHHE,
BbIIIApUBaHUE, TUCTUIIIALUSA, XPOMATO Tpadusi), IPOBEISHNUE OYNCTKHU MIOBAPEHHOMN COJIN; HAOII0AeHHE U
OINMCAHUE PE3YJIbTATOB IIPOBEAEHUS OIBITA, WILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MACChl; CO3/1aHUE
MoIeNIeld MOJIEKYJT (IIapOCTEPIKHEBBIX) .

Baskneiiiue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Bo3nyx — cmecs razos. Cocras Bo3ayxa. Kucinopon — aneMeHT u mpoctoe BemecTso. Haxoxaenue
KHCIIOpO/ia B IpUpoJie, PU3NYECKUEe U XMMHUUECKHe CBOMCTBA (peakiuu ropenus). Oxcuabl. [Ipumenenue
kucinopoaa. CrocoObl MOTyYeHUs KUCIOPO/a B JIAOOPaTOPUH U IPOMBIIIIIEHHOCTH. KpyroBopoT Kucinoposa
B nipupoe. O30H — ayuioTponHas MoaupuKalys KUCI0po/a.

TennoBoii 3¢ (hekT XUMUUECKOH peakiny, TepPMOXUMHUYECKHE YPAaBHEHHS, IK30 U SHIOTEPMUUYECKHE
peakiuu. ToIuMBO: yroyips U MeTaH. 3arpsa3HeHNe BO3/lyXa, yCUICHHE NapHUKOBOIO 3P QeKTa, pa3pylieHne
030HOBOTIO CJIO .

Bonopox — snemeHT 1 npocToe BemecTBo. Haxoxaenue Bogopoaa B npupoje, Gu3ndeckue 1 XUMUYECKHe
CBOWCTBA, IPUMEHEHHE, CIIOCO0BI MoTy4eHus1. COCTaB KMCIIOT U COJIEH .
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KomuuectBo Beniectsa. Monb. MonspHast Macca. 3akoH ABoraapo. MossipHblii 00bEM ra3oB. Pacuérsl mo
XUMHUYECKHM YPaBHEHUSM.

®dusnueckue cBOMCTBa BoAbL. Bona kak pactsopurens. PacTBopbl. HachlleHHBIE 1 HEHACHIILICHHBIE
pacTBOphl. Pacmeopumocns éewjecms 6 60de.t Maccoas 1101 BENIECTBA B pacTBOpe. XHUMUUECKHE
cBoiicTBa Bojbl. CocTaB ocHOBaHMi. Poib pacTBOpPOB B IPUPOJIE U B XKU3HU YeaoBeka. KpyroBopoT Bojibl B
npupoze. 3arpsa3HeHue NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IIPUPOJHBIX BOL.

Knaccudukanust Heopranndeckux coequnenuid. Oxcunpl. Kinaccudukaims OKCHI0B: COJIe00pa3yroIme
(ocHOBHBIE, KUCIIOTHBIC, aM(pOTEpHBIC) U HecolieoOpa3yromre. HoMeHKIaTypa oKCHI0B (MEXIyHApOIHAS U
TpuBHaJIbHAs). PU3NUECKUE B XUMUYECKHE CBOMCTBAa OKCHAOB. [lonyuenue.

OcnoBanwmst. Knaccudukanus oCHOBaHUMN: MIENTOYN U HEPACTBOPUMBIE OCHOBaHUs. HoMeHKaTypa
OCHOBaHU# (MEXIyHapoHas ¥ TpuBUaibHast). Ou3nueckre 1 XUMUYECKHE CBOWCTBA OCHOBAHUH.
[Tomy4yenue ocHOBaHUM.

Kucnorsl. Knaccudukarnms kuciaot. HomeHknaTypa KucioT (MeXIyHapoaHas U TpuBHaibHas ). Ouznyeckue
Y XMMHYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTauioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknatypa coiiei (MexayHapoaHas U TpuBHasibHAs ). OU3MYECKUE U XMMUYECKUE CBOMCTBA
coseil. CriocoObl 1oTyueHust coJiet.

I'eneTnyeckas cBs3b MEKAY KiIaCCaMH HEOPTraHUYCCKUX COCJIMHEHUH.

XUMHUYECKUH KCIIEPUMEHT: Ka4ECTBEHHOE OIPEIEIICHUE COIEP KaHUs KHCIIOpO/ia B BO3yX€; MOJIyUYEHHE,
coOupaHue, pacro3HaBaHue U U3yUyeHUE CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aUMOICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS U MPEKpaIlleHNs FropeHus (110xkapa); 03HaKOMJIEHHE ¢ o0pa3LuamMu
OKCHJIOB U OIKMCaHUE X CBOMCTB; MOIy4YeHHE, COOMpaHHe, Paclio3HABaHUE U U3yUeHHE CBOMCTB BOJIOPOAA
(ropenmue); B3aumoeicTBrue Bogopoaa ¢ okcuaoM Meau(Il) (Bo3MoxKHO UCTIOIB30BaHKE BUACOMATEPUATIOB);
HaOI0/IeHNe 00Pa3IOB BELIECTB KOJIUYECTBOM | MOJIb; HCCieI0BaHUE OCOOCHHOCTEH PaCTBOPEHHSI BEILIECTB
C Pa3IMYHOM PACTBOPUMOCTBIO; IPUTOTOBIICHUE PACTBOPOB C ONPEIECIEHHON MAaCCOBOM JIOJIEH
pPacTBOPEHHOIO BELIECTBA; B3aUMO/ICHCTBUE BOJIBI C METAJNIaMU (HaTPUEM U KallbllieM) (BO3MOXKHO
MCIIOJIb30BaHUE BUACOMATEPUAIIOB); ONPEAEIIEHUE PACTBOPOB KUCIOT U IIEI0YEH ¢ TOMOLIbIO0 UHAUKATOPOB;
ucclieloBaHre 00pa3lloB HEOPraHMYECKUX BEILECTB pa3 JIMYHBIX KJIACCOB; HAONIOIEHNE N3MEHEHHS OKPACKU
MHAMKATOPOB B pacTBOpax KHUCIOT U 1Iesoueii; n3ydyeHnue B3aunmoaeiicteus okcu na meau(Il) ¢ pacrsopom
CEpHOM KUCIIOTHI, KUCIOT C MeTaJUIaMH, peakIiii HelTpain3alum; nojryueHlue HepacTBOPUMbIX OCHOBAHHUH,
BBITECHEHUE OJTHOTO METaJlla APYyTUM U3 pacTBOpa COJIM; peIIeHNEe IKCIEPUMEHTAIbHBIX 33/1a4 110 TEME
«Baxneiimue ki1accyl HEOPraHMYECKHX COEAMHEHUI.

Ilepunoanueckuii 3aK0H U NepuoaAMYecKas cucreMa xumMuueckux 3jiemenTos /I. U. MengeneeBa. Ctpoe
HHE ATOMOB.

Xumundeckasi cBsi3b. OKHCJIUTENIbHO-BOCCTAHOBHTEIbHbIE peaKkmuu

HepBBIG IIOIIBITKH KJ'IaCCI/I(l)I/IKaIII/II/I XUMHYSCKHX 3eMeHTOB. [loHsITHE O rpynmnax CXOAHBIX 3JICMCHTOB
(menquHe U MICJIOYHO3CEMCEIIBHBIC METAJIJIbI, I'AJIOTCHBI, MHCPTHLIC I'a3bl. 3J'ICMCHTBI, KOTOPBIC O6p33}/'IOT
aMCbOTepHI)Ie OKCHUABI U TUAPOKCHUBI.

[Tepuoanueckuii 3akoH. [lepuoanueckas cucrema xumMmudeckux sneMenToB . . MenaeneeBa. Bubt
tabnuuel «[lepuoanueckas cuctema xumudecknx snnemeHnToB [ . 1 . Mennaeneesay . [leproasl ¥ rpyImimsI .
DU3NYECKUN CMBICIT TOPSIAKOBOTO HOMEPA, HOMEPOB TMEPHU 0J1a U TPYIIIBI SJIEMEHTA .

Ctpoenue atoMoB. CocTaB aTOMHBIX siiep. 3oTombl. DnekTpoHbl. CTpoeHUE SIEKTPOHHBIX 000JI0UeK
aTOMOB NepBbIX 20 XMMHUYECKUX 3JIEMEHTOB Itepuoandeckon cucremsl [l. M. MenneneeBa. Xapakrepuctuka
XMMHMYECKOT0 3JIEMEHTA I10 €r0 MOJ0XKEHUIO B tepuoguyeckoi cucreme /[. . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS PaInyCca aTOMOB XUMHUYECKHUX 3JI€ MEHTOB, METANIMYECKHUX U
HEMETaJUTMYECKUX CBOMCTB TI0 TPYIINIaM U MepruoaaM. 3HAYCHUE TIEPHOTAYECKOTO 3aKOHA U TIEPHOTUIECKOM
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CHUCTEMBbI XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTHUA HAyKU U Ipaktu ku . [ . 11 . MenneneeB — y4€nblii 1
TPaXIAHMH .

DIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. XMMHUYE CKasl CBSI3b (MOHHAs, KOBAJICHTHASI MOJISIpHAs U
KOBaJIeHTHas Hero JisipHast). CreneHp okucieHus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iporecch
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHYECKUH SKCIIEPUMEHT: U3Y4YeHHE 00pa3I0OB BEUIECTB METAJ JIOB U HEMETAJJIOB; B3aMOICHCTBHUE
TUAPOKCUA IUHKA C pPAaCTBOPAMHU KHUCIIOT U IIEJI0YEH; IIPOBEACHHUE ONBITOB, HIUIFOCTPUPYIOIIUX TPUMEPHI
OKHUCJINTEIIbHOBOCCTAHOBUTEIIBHBIX pEeAaKLU (TOPEHNE, pEAKLIUK PA3JI0KEHHSI, COEIUHEHU).

MexnpenMeTHbIe CBSA3U

Peanu3zanus MeXnpeaMeTHBIX CBA3€H PU U3yUYEHUU XUMUHU B 8 KJIaCCE€ OCYILECTBIISETCS Yepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHbIX IOHATHUH, TaK U MOHITUH, ABJISIOIMXCS CUCTEMHBIMU 115
OTJEIIbHBIX IIPEIMETOB €CTECTBEHHOHAYYHOI'O LIMKIIA.

OO0mue ecTeCTBEHHOHAYYHBIE TIOHATHS: HAyYHBIN (haKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CHHTE3,
KJIacCU(UKAIUs, IEPUOAUIHOCTh, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb,
SIBJICHUE.

®dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEHTPOH, HOH, H30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa,
SIIEKTPHUYCCKHI 3apsijl, BEIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHUE BEIECTBA, I'a3, GU3NICCKHE
BEJIMYMHBI, SMHHUIIBI H3MEPEHHS, KOCMOC, TUTaHEeThI, 3BE3/161, COJIHIIE.

Buonorus: ¢porocuntes, npixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIC TIOPOIBI, ITOJIC3HBIE HCKOITAEMEbIE, TOTLINBO,
BOJTHBIC PECYPCHI .

9 KJIACC
BemecTBo M XUMHYeECKasi peaKkus

[lepuoauueckuii 3akoH. [lepuognueckas cucrema xumuyeckux 3nemenToB J[. M. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XMMUYECKHX JIEMEHTOB IEPBBIX TPEX MEPUOIOB, KaJHs,
KajJdblusa U UX COCI[I/IHGHI/Iﬁ B COOTBETCTBHHU C ITIOJIOKECHUEM DJICMEHTOB B nepnozmqecxoﬁ CHUCTEME U
CTpPOEHHEM UX aTOMOB. CTpOEHHE BELIECTBA: BUABI XMMUUECKOM CBSI3U. THUIIBI KPUCTATUINYECKUX PEILETOK,
3aBUCHMOCTE CBOMCTB BEUICCTBA OT THUIIA KpHCTaHHquCKOﬁ peIIIéTKI/I u BUJa XUMHUYECKOU CBS3H.

Knaccugukanus 1 HOMEHKIIaTypa HEOPTraHUYECKUX BEIECTB (MEXKIyHapOoHasi U TPUBUAJIbHAS).
XHUMHUYECKUE CBOMCTBA BEILECTB, OTHOCAIIUXCS K PAa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX CO CIUHECHUN,
TE€HETUYECKasl CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccugukarus XuMHUeCKuX peaklyii Mo pa3IMuHbIM IMpU3HAKaM (110 YUCIY U COCTaBY YYacTBYIOIIUX B
peakuuu BELIEeCTB, M0 TEIIIOBOMY 3(h(eKTy, 0 N3MEHEHHUIO CTENEHEN OKUCICHUS! XUMUYECKUX JIEMEHTOB,
10 00paTUMOCTH, MO YYACTHIO KaTalau3aTopa). IK30 U S3HJOTEPMUYECKHUE PEAKLIUU, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[TonsiTue o ckopoctu xuMHu4yeckoil peakuuu. [lonsaTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHUX
peakuusx. [IoHATHE O TOMOT€HHBIX U I€TEPOTE€HHBIX peakUusX. [lonamue o xumuuyeckom

pasnosecuu. Paxmopbwl, 6IuUAIWUE HA CKOPOCIb XUMUYECKOU PeaKyuu U NOJONCEHUE XUMULECKO20 PABHOBE
CUsl.

MexaHN3M OKUCITUTETFHOBOCCTAHOBUTEIBHBIX PEAKINK (3JIEKTPOHHBINA OaIaHC OKHCIUTEIHHO-
BOCCTAaHOBUTEIBHOMN peaKIun).
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Teopust 3NEKTPOIUTUUECKON TUCCOIMAIIUU. DJICKTPOJIUTHI U HEANIEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHn3M TUCCOLMAIMU BEMIECTB C PA3JIMYHBIMU BUIAMH XUMUYECKOU CBA3U. CTENEHb NUCCOLMAIINH.
CunpHBIC U CIIa0BIC DIIEKTPOIIUTHL.

Peaxiun nonHoro ooMeHa. ¥ ciioBHs IPOTEKaHUs PEAKIIMA HOHHOTO 0OMEHA, TIOJIHbBIE U COKpAILEHHbIE
MOHHBIC YpaBHEHUs peakiuii. CBONCTBA KHCIOT, OCHOBAHHM U COJIEH B CBETE MPEACTABICHUH 00
EKTPOIUTUYECKOH nucconuanuu. KauecTBeHHble peakliuu Ha HOHBI . [lonsamue o 2udpoause coneu .

XUMUYECKUH IKCIEPUMEHT: 03HAKOMIIEHUE C MOAEISMU KPUCTAIIMUYECKUX PEHIETOK HEOPraHMUYeCKUX
BEIIECTB — METAJNIOB M HEMETaJIOB (rpaduta u anMasa), CIIOKHBIX BEIIECTB (XJIOPHUIa HATPHUS);
HCCJIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOHN peaklMy OT BO3/ICHCTBUS PAa3IMYHBIX (PaKTOPOB;
UCCJIEJOBAHME IEKTPOIPOBOJIHOCTH PACTBOPOB BEILECTB, MPOIIECCA JUCCOLUALIMU KUCIIOT, LEN04Yel 1
coJieil (BO3MOXHO MCIOJIb30BaHNE BUACOMATEPUAJIOB); PO BECHUE ONBITOB, MIUTFOCTPUPYIOIIUX MPU3HAKH
MPOTEKAHUS PEaKIii HOHHOTO 0OMeHa (00pa30BaHME 0CAKa, BBIICICHHE ra3a, 00pa30BaHKUE BObI);
OTIBITOB, WJUTFOCTPUPYIOUIUX MIPUMEPHI OKUCIH T€IbHOBOCCTAHOBUTEIBHBIX peaklnii (TopeHue, peakiuu
pa3NoKEHUs!, COSAMHCHHUS ); PACIIO3HABAHNE HEOPTAHUYECKUX BEIIECTB C MOMOIIBI0 KQUeCTBEHHBIX PEaKIIHiA
Ha MOHBI; pEICHUEe HKCIIEPUMEHTAIbHBIX 33/1aY .

HeMeTanjbl 1 UX cOeAMHEHUA

OO61as xapakTepucTuKa rajnoreHoB. OCOOEHHOCTH CTPOEHMS ATOMOB, XapaKT€PHbIE CTEIIEHU OKUCIICHHUS.
Crpoenue u Gpu3HMUecKue CBOMCTBA NPOCTHIX BEIIECTB — raJIoreHoB. XMMHUYECKHE CBOWCTBA HAa IpUMeEpe
xJiopa (B3aUMOJEHCTBUE C METAJUIAMM, HEMETAJlJIaMHU, LesiouaMu ). Xs1opoBoaopo. CossiHas KUCoTa,
XMMHUYECKHE CBOMCTBA, MOJyYeHUE, NpuMeHeHHe. [lelicTBHe XJI0pa B XJIOPOBOJOPO/Ia Ha OPraHU3M
JenoBeKka. Baxxueiimue XJIOPUABI M1 UX HAXOXICHUC B IIPUPOJIL .

O6mmas xapakrepuctuka 31eMeHToB VIArpynnbl. OcCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbIE CTETIEHU
OKHCJICHHUS.

Crpoenne u pU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOIHBIE MOU(DUKAITUH
KHCJIOpO/ia ¥ cepbl. XUMHUYECKHEe CBOMCTBaA cepbl. CepoBO0PO, CTPOEHUE, (PU3NYECKHE U XUMUUECKUE
cBoiicTBa. OKCHIBI CEPBI KaK MPEICTABUTENIN KUCIOTHBIX OKCHIOB. CepHast KHCI0Ta, (PU3UYECKHE U
XMMHYECKHE CBOMCTBA (0OLIMe KaK MTPEJICTABUTEN Kilacca KUCIIOT U crienupuieckue). XuMHUUecKue
peakuuu, Jiexalire B OCHOBE IPOMBIIIIEHHOTO CIoco0a motydeHus cepHoi kuciotel. [Ipumenenune. Conu
CepHOM KHCIIOTHI, KAaUeCTBEHHAs peakius Ha cyabpaTroH. HaxoxxaeHue cepbl U €€ COeAMHEHUH B IPUPOJIE .
XHMHYECKOE 3arpsi3HEHUE OKPY KaOIIEH Cpe/ibl COETMHEHUSIMU Cepbl (KMCIOTHBIE JI0K/IH, 3arps3HEHNE
BO3/1yXa ¥ BOJOEMOB), CITIOCOOBI €r0 MPEAOTBPALLCHHUS .

OO6m1as xapakTepucTrka 3J1eMeHTOB VArpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTETICHU
OKHUCJICHHUS.

A30T, pacnpocTpaHeHue B IpUpoie, PU3NUECKue U XUMUYecKne cBoicTBa. KpyroBopoT a3oTa B mpupo/e .
AMMHak, ero ¢pu3nYecKrue 1 XUMHUYECKHE CBOMCTBA, MOIy4YeHHe U mpuMeHeHne. Con aMMOHHUS, UX
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiysi Ha HOHbl aMMOHUS. A30THast
KHCJI0TAa, €€ MoylyyeHue, Gu3nyecKue 1 XuMHU4YecKre CBOMCTBA (001IMe KaK MMPeICTaBUTENs Kilacca KUCIOT U
cneunduyeckue. Mcrnonb3oBaHre HUTPATOB U COJIEH aMMOHMS B Ka4€CTBE MUHEPAJIbHBIX YA00pEHUH.
XHMHYECKOE 3arpsi3HEHUE OKPY KAOILEH Cpe/ibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JJOXKIH, 3arpsi3HEHUE
BO3/yXa, I0YBBI U BOJOEMOB).

®ocop, amnorponnsie Mogupukanuu pocdopa, puzndeckue u xumuueckue cBoiictsa. Oxeun dpocdopa(V)
u QocdopHas KHcIoTa, pru3nuecKre 1 XUMUYECKHe CBOMCTBA, onydeHue. VMcnons3oBanue hocdaros B
KayecTBe MUHEPAJIbHBIX YA00pEHUH.

O6mas xapakrepuctuka 35eMeHToB [VArpymnmel. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHbBIE CTENIEHU
OKHCIICHUS .

Yrnepon, amioTpomnHbie MOAU(GUKAIINHN, PACTIPOCTPAHEHUE B PUPOIC, GU3UIECKHE U XUMUYECKUE
cBoiictBa. Ancopouus. Kpyrosopot yraeposaa B npupoae. OKCuasl yriaepoaa, ux Gpusndeckue u
XUMUYECKHE CBOWCTBA, IEHCTBHE HA KMBBIC OPTaHU3MBI, TTOJIYYCHUE U TIPUMEHEHHE. DKOJIOTHIECKUE
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npo0JeMbl, CBs3aHHBIE ¢ OKcuAoM yriepoaa(IV); runoresa riao6anbHOr0 HOTEIICHHS KIIMMATa;
MapHUKOBBIN 3P deKT. YrosbHasg KUCI0Ta U €€ CoJlU, UX (pu3nueckre 1 XMMUYECKHE CBOMCTBRA, IOJTyUYEHUE U
npuMeHenue. KauecTBeHHas peakius Ha kKapOoHAaTHOHBI. VIcnoabp30BaHne KapOOHATOB B OBITY, MEAMIIMHE,
IIPOMBILIUIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayabHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSIMHEHUSX yriiepoaa (MeTaH, 3TaH,
STHUJICH, alleTUJIEH, 3TaHOJI, IIMIIEPUH, YKCyCHas KUCIIOTa). Mx cocmas u xumuueckoe cmpoenue. [lonstue o
OMOJIOTMYECKH BaXHBIX BEIIECTBAX: KUPAX, OCJIKaX, YIIIEBOJAX — U UX POJIU B KU3HU

yenoBeka. Mamepuanvrhoe eOUHCMB0 Op2aHU4ecKUX U HeOP2AHUYECKUX COeOUHEHUII.

KpemHuii, ero ¢pusnyeckne 1 XUMUUYECKUE CBOMCTBA, MoslydyeHue U npuMeHeHne. CoeIMHEHUs] KpEMHHUS B
npupoze. Obue npecrasieHus 06 okcuae kpemuusi(1V) u kpemuueBoit kucinote. CUIMKAThI, UX
UCIIOJIb30BaHUE B OBITY, MEULIMHE,

IPOMBIIIUICHHOCTH. BaoicHeliuue cmpoumenbHble MAMeEpUabl: Kepamuka, Cmekio, yemenm, Oemon, Jceneso
bemon. IIpobnemol 6€30naACHO20 UCNONBLIOBANUA CIPOUMENLHBIX MAMEPUATIO8 8 NOBCEOHEGHOU MHCUZHUL.

XUMHYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3I[0B HEOPTaHUUECKUX BEUIECTB, CBOMCTB COJISTHOM KHCIIOTBI;
MPOBEJICHNE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUIUOHBI U HAOI0IeHNE IPU3HAKOB X IPOTEKAHUS; OIIBITHI,
oTpakaromue GU3NIeCKue 1 XUMUUYECKHE CBOMCTBA TAJIOT€HOB U UX COCIMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIIOB); 03HAKOMIICHHE C 00pa3llaMH XJIOPHUIOB (TAJIOT€HHIOB); O3HAKOMIICHUE
¢ oOpa3mnamu cepsl U €€ COeTMHCHUSIMH (BO3 MOKHO HCITOJIb30BAHHUE BUICOMATEPHAIIOB); HAOIOICHHE
mporecca 00yTJIMBaHUS caxapa Mo/ IeUCTBUEM KOHIICHTPUPOBAHHOM CEpHON KUCIOThI; H3yUeHUE
XUMHUYECKHX CBOMCTB pa30aBIICHHON CEpHOM KHMCIIOTHI, POBEICHNE KAYSCTBEHHOW PEaKIINK Ha CyJIb()aTHOH
1 HaOMI0IeHHEe MTPU3HAKa e€ MPOTEeKaHUs; O3HAKOMIIEHHE ¢ (PU3MYEeCKUMHU CBOIMCTBaMH a30Ta, pocdopa u ux
COeIMHEHUH (BO3MOYKHO UCIIOJIb30BaHUE BUIEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX
ya00peHuit; moimyueHue, cooupanme, paco3HaBaHUe U U3y4YeHUE CBOMCTB aMMHUaKa; MPOBEICHUE
Ka4eCTBEHHBIX PEAKIUI HAa NOH aMMOHUS 1 (pochaTHOH U N3yueHHE IPU3HAKOB MX MPOTEKAHUS,
B3aMMOJICHCTBHE KOHLIEHTPUPOBAHHON a30THON KUCIIOTHI C MEIbIO (BO3MOXHO MCIOJIb30BaHUE
BUICOMATEPHAJIOB); H3yYCHHE MOJIeINICH KPUCTAIUTMYECKUX PEIETOK anmasa, rpaduta, Qyuiepena;
03HAKOMJICHHUE C MPOIIECCOM aJICOPOIINHN PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U YCTPONCTBOM
IPOTUBOTra3a; MoJly4eHue, CoOOMpaHue, paclio3HaBaHue U U3yUeHUE CBOMCTB YIJIEKUCIIOTO ra3a; pOBeIeHUE
Ka4eCTBEHHBIX PEaKIUi Ha KapOOHAT U CHJIMKATHOHBI M U3YUYE€HUE NPU3HAKOB UX MMPOTEKAHMS;
03HAKOMJIEHHE C MPOAYKLHEN CHIIMKATHON MPOMBIINIEHHOCTH; PEIIEHNE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BakHelne HeMeTaulbl U UX COETMHEHUSD.

MeTasibl M KX COeIUMHEHUS

OO61as XapakTepuCTUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX IOJIOKEHUS B
NEPUOANYECKON cucTeMe XUMHUecKuX 21nemMeHToB Jl. V. MenneneeBa u ctpoeHus atromoB. CTpoeHHe
MeTaJIoB. MeTalmueckast CBsI3b U METAJUIMUECKasl KpUCTAIINYecKas peméTka. DIeKTPOXUMUUYECKHUH psif
HanpspkeHud MetanioB. OU3nuecKue U XMMHUYECKHe CBOMCTBA MeTasioB. O01re crnocoObl MOTyYeHHs
MeTaysioB. [IoHsATHE 0 KOPPO3UHM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT Koppo3uu. CruiaBsl (cTab,
YyT'yH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[IlennouHbBIE METAIIIBL: TIOJIOKEHUE B IIEPUOIUUECKOM CUCTEME XUMUYECKUX diieMeHToB [[. 1. Menneneesa;
CTPOCHHE UX aTOMOB; HaXOXAeHHUE B Ipupoje. Pu3ndeckrne u XMMHUYECKHE CBOMCTBA (HA MIpUMEpPe HATPUS U
kamusi). OKCHJIBI ¥ THAPOKCHIBI HATPUS U Kanus. [[puMeHeHne meI0YHbIX METaJUIOB U UX COCTUHEHUH.

[[lenoyHO3eMENbHBIE METAJUIBI MArHUM M KaJIbLHMI: TTOJIOKEHUE B IEPUOJUYECKON CUCTEME XUMHYECKHUX
aneMeHToB /I. 1. Menaeneesa; CTpoeHUE UX aTOMOB; HAXOXKAEHHUE B Ipupoie. Pu3nyeckue 1 XuMHYECKUe
CBOMCTBA MarHus U Kayblus. Baxxueme coeqnHeHnst KaabIus (OKCHI, TUAPOKCH I, CONH). JKECTKOCTD
BOJIBI M CTIOCOOBI €€ YCTpaHEeHHS.

AOMUHUN: TIOJIOKEHUE B IEPUOINYECKON cucTeMe XuMuieckux 3neMenToB [1. 1. Menneneesa; crpoeHue
aToMa; HaxoXxAeHue B mpupojae. Ousndeckre U XMMUUYECKHEe CBOMCTBA amtoMuHusi. AMpoTepHbIe CBOICTBa
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.
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Kene3o: nonoxxeHue B NepuoanNUecKoit cucreme xumMmuueckux sinementoB J[. . MenneneeBa; ctpoeHue
aToMa; HaXxOoXJeHue B pupoae. usznueckue u XMMUUECKHUE CBOMCTBA kee3a. OKCUIbl, THIPOKCUIBI U
conu xkene3a(ll) u xeneza(Ill), ux cocras, CBOICTBA U MOJIyUYEHHE.

XUMHYECKUH SKCIEPUMEHT: 03HAKOMIIEHHE C 00pa3liaMy METAIIJIOB U CILIABOB, UX (PU3NYECKUMU
CBOMCTBaMM; U3YUCHHE PE3YJIbTATOB KOPPO3UHU METAILIIOB (BO3MOXKHO MCIIOIH30BAHUE BUIEOMATEPUAIIOB),
0COOCHHOCTEH B3aUMOJICHCTBUS OKCUIA KAJIbLIUS U HATPUS C BOJOM (BO3MOKHO HCIIOIb30BaHHE
BUJIEOMATEPHUAIIOB); UCCIEAOBAHUE CBOMCTB KECTKOM BOJIBI; MTpOLIEcca TOPEHHUS JKelie3a B KUCIIO POJIe
(BO3MOYHO HCITIOJIb30BaHKE BUJICOMATEPHUAIIOB); IPU3HAKOB IPOTEKAHUS KAYECTBEHHBIX PEaKIMii HA HOHBI
(MarHus, Kanplys, amroMuHUS, uHKa, xkene3a(ll) u sxeneza(Ill), meau(Il)); nabmoneHue u onucanue
MPOLIECCOB OKpAIIUBAHUS [JIAMEHH HOHAMH HATPUS, KAIUS U KaJIbIUs (BO3MOXHO HUCIOJIb30BaHUE
BUJICOMATEPHAJIOB); UCCIIEIOBAaHUE aM(OTEPHBIX CBOMCTB THIPOKCH 1A TFOMHHHUS U THIPOKCH A ITUHKA;
pelleHne SKCIepUMEHTANbHbBIX 3a/1a4 10 TeMe «BaxxHeilre MeTaibl ¥ UX COSTUHEHUSD .

XuMHs 4 OKpY:Kamoas cpeaa

HoBsie maTepuansl 1 TexHOJIOrMU. BemecTBa 1 MaTepuaibl B IOBCEIHEBHOM KU3HU YEIOBEKA. XUMHUS U
310poBbe. bezonacHoe ucnoib30BaHNE BEUIECTB M XMMUYCCKUX peakiuil B ObITy. [lepBas mo momp npu
XUMUYECKHUX 0%KOTraxX U OTpaBieHUsIX. OCHOBBI IKOJIOTH YECKON IPaMOTHOCTH. XHUMHUYECKOE 3arps3HEHUE
OKpY’KaroIIeH cpenl (TIpeienbHas nonycrumas KonieHnTpaius semects — [1JIK). Poias xumuu B pemeHun
HKOJIOTUYECKUX TTPOOIIEM.

[IpupoaHbIe HCTOYHUKH YTIEBOJOPOOB (YroJb, IPUPOAHBIHA ra3, He(Th), MPOIYKTHl HX MEPepabOTKH, UX
POJIb B OBITY U MPOMBIIIIEHHOCTH .

XVUMUYECKUH SKCTIEPUMEHT: U3y4eHHEe 00pa3I[0B MaTEPHAIOB (CTEKIIO, CIUIABBI METAJIIOB, TTOJIMMEPHBIE
MaTepHabl).

MeknpeaMeTHble CBSI3H

Peanu3zanus MexxnpeaMeTHBIX CBA3€H PU U3yUYEHUU XUMUU B 9 Kilacce OCYyIECTBISETCS yepe3
UCIIO0JIb30BaHUE KaK OOIUX €CTECTBEHHOHAYYHbIX OHATHUI, TaK U MOHSTUH, ABISIOIIMXCS CUCTEMHBIMU 1151
OTJEIIBHBIX IPEIMETOB €CTECTBEHHOHAYYHOI'O LIMKJIA.

OO0mue ecTeCTBEHHOHAYYHBIE TIOHITHS: HAyYHbIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAJIN3, CHHTE3,
KJaccu(UKalus, Iepuoany HOCTh, HAOIIOACHHE, YKCIIEPUMEHT, MOJISTUPOBAHNE, U3MEPEHUE, MOJIETb,
SIBJICHHE, TAPHUKOBBIN 3 (PEKT, TEXHOIOTHs, MaTepraybl. DU3KKa: MaTEPHsl, aTOM, JICKTPOH, TTPOTOH,
HEWUTPOH, NOH, U30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIa, SJIEKTPUUYECKUM 3apsijl, TPOBOIHUKH,
MOJIYTIPOBOIHUKH, TUAJIEKTPUKH, (POTOIIEMEHT, MHIUKATOP, BEIIECTBO, TE€NIO, 00HEM, arperaTHOe COCTOSTHIE
BEIIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTb, KPUCTAILTUYECKas pEHI€TKa, CIUIaBbl, GU3MUECKUE BETUUUHBL,
€MHUIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHILE.

buonorus: CI)OTOCI/IHT63, JABIXaHUC, 6I/Ioccbepa, OKOCUCTEMA, MUHCPAJIbHBIC YI[O6peHI/I}I, MUKPO3JICMCHTBI,
MAaKpO3JIEMCHTHI, IMTATCIIbHBIC BCUICCTBA .

I'eorpadus: armocdepa, ruapocdepa, MUHEpaAIIbl, TOPHBIE TTOPO/IbI, TIOJIE3HBIE NCKOMIA€Mble, TOTIHBO,
BOJIHBIE PECYPCHI.
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KaﬂeHAapHO-TeMaTM‘-IECKOG nnaHupoBaHue No XxmMmun 8 knacc

2 yaca, 68 yacoB

Ne | Pasgen. Tema ypoka Kon- | Ucnonb3oeaHue
BO
yacos | 06opydoeaHus
«To4yka pocma
Tema 1. XuMmua — BaxxHaa o6nacTb €CTECTBO3HAHUA U NpaKTUYecKon aeAaTenbHocTu vyenoBeka (5 4)
1 MpeameT xumun Ponb XMMUKM B XU3HU YenoBeka. Xumuns B cucteme Hayk. MeToabl MO3HaHUS B XUMUK. 1
2 3HaKoMCTBO ¢ npaBunamu 6e3onacHoOCTM 1 npuémamu paboTbl B xMMu4eckor nabopartopuu. MNpaktnyeckas pabora: 1 Lincbposas
i naboparopus
Ne 1. MNpaBuna paboTbl B nabopatopmm 1 npuémel obpalleHuns ¢ nabopaTopHbiM 060pyaOBaHMEM RELEON
Lincdposon gatumk
Temneparypbl
CnmpToBka Ceua.
3 Tena v BewecTBa 1
4 dunsnyeckme CBOMNCTBA BELECTB. ArperatHoe COCTOSIHME BELLECTB . 1
5 YucTble BelecTBa u cMecu. Cnocobbl pasgeneHus cmecen. Mpakrtuyeckas paéotaNe 2. PasgeneHune cmecen (Ha npumepe 1 Lincbposas
OYMCTKM NOBAPEHHOM CONMn) nabopatopus
RELEON
Tema 2. BewectBa
M XMMMUYeCKue peakumm
(154)+1y
6 ATOMBI 1 MOneKyrbl. XMMU4ecKkne anemMeHThbl 1
7 3Haku (CUMBOMbI) XMMUYECKMX 3NIEMEHTOB 1
8 MpocTble 1 cnoxHble BelwecTBa. ATOMHOMONEKYNSAPHOE yYeHue. 1
9 Xvmnueckasa gopmyna. BaneHTHOCTb aTOMOB XMMNYECKUX 3IeMEHTOB 1
10- | 3akoH nocTtosiHCTBa cocTaBa BellecTB. OTHocuTenbHasa atomHas macca. OTHocuTenbHas MonekynapHas Macca . 2
11
12 | MaccoBas gons XMMUYecKoro afieMeHTa B COeaANHEHUN 1




13 | dusnyeckne n XMMmM4Yeckme SBMeHUs 1
14 | Xummnyeckas peakuus. MNpusHaku 1
N YCIoOBUS NPOTEKAHMSA XMMUYECKUX peakuui
15 | Xumun4yeckme ypaBHeHus 1
16 | Tuvnbl XMMn4Yecknx peakunin. Peakuusa coeanHeHns 1
17 | Peakuus pasnoxeHus 1
18 Peakuus samelleHus 1
19 | Peakumnsi obmeHa 1
20 | 3akoH coxpaHeHusi macchl BelecTB. M. B. JIOMOHOCOB — y4Y€HbIV SHUMKITONEANCT. 1 BECHI
TEXHOXMMUNYECKne
WIN 3NEKTPOHHbIE;
cBeyva; konba
nnockogoHHas 250
MIT; NnoXKa ansi
CXKUraHus
BeLlecTB
21 | KoHTponbHas pabota Ne 1 1
Tema 3. Bo3gyx. Kucnopog.
Okcunabl
(5y)
22 | Bo3gyx — cmech rasoB. CoctaB Bo3ayxa Kucrnopoa — anemeHT n npoctoe Bellectso. O30H — annoTponHas mogmdukaums 1
Kucrnopoga
23 | HaxoxgeHue kucnopoga B npupoge, hmsnyeckme n xummdeckne cBoncTea (peakumnmn okucneHus, ropexme. MNMoHatne o6 okcngax 1
24 | Cnocobbl nonyyeHns kncnopoaa B nabopatopumn n npombiwneHHocTu. MNMpumeHeHne kucnopoga. MNMpaktnyeckasa paboTa 1
Ne 3. MonyyeHne n cobupaHue KMcnopoaa, n3ydeHue ero CBONCTB.
25 | TennoBow ahPeKT XMMUYECKOM peakLmmn, MOHATUE O TEPMOXMMMUYECKOM YPaBHEHUN, K30 N SHAOTEPMUYECKNX peaKkunsax 1
26 | Tonnmeo (yronb n meTaH). 3arpsasHeHne Bo3ayxa, Cnocodbl ero npegoTBpaLLeHms. YcuneHne napHMKoBoro acpdekra, paspyLueHue 1

O30HOBOIO Cno4a .

Tema 4. Bogopoga. CoctaB kucnot u cone# (5 4)




27 | Bogopon — aneMeHT 1 NpocToe BELeCcTBO
28 HaxoxgeHue B npupoge, hmsnyeckme n xummyeckme cBoncTea (Ha npumepe B3anMogencTBmst C HeMeTanna M1 U okcugamm
MeTannos
29 | lNpumeHeHne, cnocobbl MONyYeHnss Bogopoaa.
MpakTnyeckasi pabota Ne 4. NonyyeHne n cobmpaHne Bogopoaa, N3y4eHne ero CBOMCTB
30- | CocTaB KMCROT U conen
31
Tema 5. KonnyectBeHHble OTHOLWEHUA B XUMUUN
(44)
32 | KonnyecTtBo BewectBa. Monb. MonsapHas macca
33 | 3akoH ABoragpo. MonsipHbIi 06BEM rasos .
34- | PacyéTbl N0 XMMUY€e CKUM YPaBHEHMUSAM.
35
Tema 6. Boga. PacTtBopbl. [MoHsAiTUEe 06 ocHoBaHusx (5 4)
36 | Pusnyeckune ceorcTBa BoAbl. AHANU3 N CUHTE3 — MeTOAbl U3yYeHUs cCoCcTaBa BOAbl.
37 | Xvmunyeckne cBonCTBa BOAbl (peakumm ¢ MeTannaMmm, okcmgamm MeTansioB U HEMETanoB
38 | CoctaB ocHoBaHui. [MoHsaTHe 06 nHgmkaTopax Lindpposas
nabopatopwusi
RELEON
Lincoposoii pH.
LWTaTUB C
32XMMOM; NATb
XUMNYECKNX
cTakaHoB (25 mn);
npombiBasnka
39 | Boga kak pactBoputenb. PactBopbl. PacTtBopMMocCTb BellecTB B Boae. MpakTtuyeckas paboTa: npubop Ans
i . . . i OnbITOB C
Ne 5. MpuroToBneHne pacTBOpOB C ONpeaenéHHON MaccoBOM LONEN pacTBOPEHHOIO BeLLEeCTBa. SNeKTPUYECKIM

TOKOM; UCTOYHMK
NMOCTOSIHHOTO TOKa:
npodupkn — 2 WrT.
NPOHYMEPOBaHHbIE;
JNYYMHK3,;




CNnpTOBKa;,

npobkn — 2 wr,
nuHUeT

40 | Ponb pacTBopoB B Npupoae v B Xn3Hn Yenoseka. KpyroBopoTt Boabl B npupoae. 3arpssHeHre npupoaHbix Bog. OxpaHa u odncTtka
NPUPOAHbIX BOA.
Tema 7. OCHOBHbIe Knaccbl HEOpraHU4YeCcKMx coeguHeHnn
(11u)+1y
41 | Knaccudurkaumsi HeopraHM4eckux cCoeaMHEeHNN.
42- | Okenabl: cocTas, Knaccudukaumnsa (OCHOBHbIE, KUCMNOTHbIE, aMdOoTepHble, Heconeobpasyowme), HoOMeHKNaTypa (MexayHapoaHas u
43 | TpuBManbHas).
MonyyeHune n xmmmyeckne CBOMCTBA KUCINOTHBLIX, OCHOBHbLIX 1 aMOTEPHbIX OKCUAOB.
44- | OcHoBaHuWA: cOCTaB, knaccudukauus, HoMmeHknaTypa (MexayHapogHas v TpuBmarnbHasi), PU3nM4eckne 1 XMMn4eckme CBOMCTBA, Lincbposas
45 | cnoco®bl nony4eHusi nabopatopwusi
RELEON
Lincoposoini pH.
LITaTnB C
32KMMOM; NATb
XUMNYECKNX
cTakaHoB (25 mn);
npombiBasnka
46- | Kucnotbl: cocTaB, knaccudmkaums, HomeHknatypa, (ousnyeckme n XMMm4e CKMe CBOMCTBA, CNOCODbI MOMyYeHus.
47
Psin akTMBHOCTW MeTanmnos
48- | Conu (cpegHue): HoMeHknaTypa, cnocobbl NONyYeHnsl, B3aMMOAENCTBUE CONEN C MeTannamu, KUCnoTamu, Wwenov4amm u consiMm
49
50 | MNeHeTnyeckasi CBA3b MEXAY Knaccamn HeOpPraHNM4YeCckux CoeauHeHNN
51 | MNpaktnyeckas pabota: Lincbposas
. naboparopus
Ne 6. PelueHune akcnepmmeHTanbHbIX 3agad no teme « OCHOBHbIE KMacChl HEOPraHNYECKNX COEANHEHNI RELEON
Lindpposon pH.
LITaTUB C
32XXMMOM; NATb
XUMNYECKNX

cTakaHoB (25 mn);




npomMbiBasika.

52 | KoHTponbHas paboTa Ne 2
Tema 8. Nepnoanyecknin 3akoH u nepuoguyeckas cuctema xummuyeckux anemeHtoB [1. U. MeHgene eBa. CtpoeHue atoma (7
4)
53 | lNepBble NONbITKK KNaccuuKauum XMMUYECKNX IN1eMEHTOB. MNMoHATE O rpynnax CXO4HbIX 3NIEMEHTOB (LLENOoY Hble U
LLlenoYyHo3eMerbHble MeTanslbl, ranoreHbl, UHEPTHbIE rasbl) .
54 | OnemeHTbI, KOTOpble 0Opa3ytoT ampoTepPHbIE OKCUABI N TMOPOKCUAbI
55 | MNeproanyecknii 3aKoH 1 Nnepnoanyeckasl cuctema xummyeckux sanemeHtos 1. . MeHgeneesa. Nepuogpl, rpynnel, nogrpynmbi.
DU3NYECKMIN CMbICH NOPSAKOBOro HoOMepa 3reMeHTa, HoOMe poB nepuoaa u rpynmbl.
56 | CtpoeHne atomoB. CocTaB aToMHbIX saep. MsoTonbl
57 | OnekTpoHbl. CTpoeHMe aNekTPOHHbLIX 060o4Yek aToMOB NepBbix 20 XMMUYECKMX SNIEMEHTOB Nepuoauyeckon cuctemsl . U.
MeHpgeneeBa
58 | XapakTtepucTuka XMMUYECKOro afieMeHTa Mo ero NonoXxeHuio B nepuognyeckon cucteme . . Mengeneesa
59 | 3HayeHne nepmoanyecKoro 3akoHa
N NepmoamnyecKon CUCTEMbI XMMUYECKMX 3NIEMEHTOB AN pa3BUTUSA Hayku 1 npaktukn. . V. Mengenees — y4éHbli, negaror m
rpakgaHuviH.
Tema 9. Xumnyeckas cBa3b
OKucnUTenbLHO-BOCCTAaHOBUTESNbHbIE peakuum
(84)
60 | OnekTpooTpuUaTenbHOCTL aTOMOB XMMNYECKUX 3TIEMEHTOB
61 | WNoHHasa xnMmmnyeckas cBsA3b Lincposas
nabopatopwusi
RELEON
Lincdoposon gatymk
Temnepartypbl
NNaTUHOBbLIN;
Aatyumnk
Temnepartypbl
TepmonapHbIn
62 | KoBaneHTHo-MonspHasi cBA3b Lincposas

nabopatopwusi




RELEON

Lincdoposon gatymk

Temneparypbl
NAaTUHOBLIW;
AaTymk
Temneparypbl
TepMonapHbIn

63 | KoBaneHTHO- HenonsipHasa cBSA3b 1

64- | CTeneHb oKkMCneHus 2

65

66- | OkucnutenbHoBOCCTaHoBUTENbHbIE peakuun (OBP). Mpouecchl okucneHns n BocctaHoBneHusa. OKMcnuTenn U BOCCTaHOBUTENM. 2

67

68 | KoHTponbHas pabota Ne 3 1

KaﬂeHHapHO'TeMaTH‘leCKOB IVIAHUPOBAHME IO XUMHUHN 9 kJiacce

2 yaca 68 yacoB

Ne | Tema pasgena un ypoka KonuuecTtso yacos Ucnonb3oeaHue
obopydoeaHusi
«Toyka pocma
MoBTOpeHue n yrnyb6neHue 3HaHU OCHOBHbIX pa3aenos Kypca 8 knacca
(5uy)+1y
1 Mepuogunueckuin 3akoH. MNMepuogunyeckas cuctema xummdeckmx anemeHnToB [. V. MeHgeneea. CTpoeHue atomoB 1
2 3aKOHOMEPHOCTU B UBMEHEHMUN CBONCTB XMMUYECKMX 3IEMEHTOB NEPBbLIX TPEX NEPUOAOB, KaNUsl, Kanbums 1 nx 1
COEOUHEHUI B COOTBETCTBMU C MOSNOXEHMEM 3NIEMEHTOB B NEPMOSUYECKON CUCTEME U CTPOEHNEM UX aTOMOB
3 Knaccudukauusa n HoMmeHknaTypa HeopraHM4Yecknx BeLLecTB (MexayHapoaHas v TpusuanobHas) 1
4 XvMun4eckune CBOMCTBA BELLECTB, OTHOCALLMXCS K pa3NMYHbIM KraccamM HeOpraHU4ecknx CoeguHEHUn, nx reHeTnyeckas 1
CBSI3b HEOpPraHM4YeckMX BELLEeCTB
5 CTpoeHue BellecTBa: BUAbI XMMUYECKON CBA3W. TUMbl KpUCTaNIMYeckmx peLérok, 3aBMCMMOCTbL CBOMCTB BeLlecTBa oT 1 Lincdposas
TMNa KPUCTanNNYeCcKomn peLleTku . nabopatopus

RELEON




Lindpposon gatumk
Temneparypbl
nNaTMHOBbIN

6 KoHTponbHas paboTtaNe1
Tema 1. OCHOBHbI€ 3aKOHO MEPHOCTU XMMUYECKUX peaKLui
(44)
7 Knaccudukauma XMMrUYecKknx peakunin no pasnmnyHbiM npu3Hakam.
8 [MoHsATME O CKOPOCTU XMMUYECKOW peakuun. MOoHATME O TOMOreHHbIX U FETEPOreHHbIX PeaKLUsX . Lindoposas
nabopatopus
RELEON
Lincpposon gatumk
Temneparypbl
NNaTUHOBLIN
9 MoHsATHE 0 XMMNYeckoM paBHoBecun. PaKkTopbl, BMSOLLNE HA CKOPOCTb XMMUYECKON peakLmmn 1 NONoXeHne XMMNU4ecKoro Lindposas
paBHOBeCUS . nabopatopus
RELEON
Lincpposon gatumk
Temneparypbl
NNaTUHOBLIN
10 | MexaH13M OKUCIUTENBLHOBOCCTAHOBUTENbHBLIX PeakLUuii (3NeKTPOHHBIN B6anaHCc OKUCIUTENbHOBOCCTAHOBUTENb HOM
peakuun).
Tema 2. AnekTponuTuyeckasa auccoumnaums. Xummuyeckue peakuum B pacteopax
(84)
11- | Teopus aNeKTPONUTUYECKOW AMCcoLMaLmmn. SNEeKTPONUTLI U HEANEKTPONUTLI. KaTnoHbl, aHMoHbl. MexaHn3m guccoum aumm Lindposas
12 | BewecTB C pas3nM4YHbIMK BUAaMu Xumudeckomn ceasun. CteneHb anccoumaunn. CunbHble U criabble 3neKTponuThbI nabopartopus
RELEON
Lincpposon gatumk
3NEeKTPONPOBOAHOCTH
13- | Peakumm MOHHOro obmMeHa, ycrnoBus nx npotekaHus. IoHHble ypaBHEHMSA peakLui. Lincpposas
14 nabopaTopusi
RELEON

Lincpposon gatumk
3MNeKTPONpPOBOAHOCTH




15- | XvMuueckue CBONCTBa KMCMOT, OCHOBA HWI 1 COMeN B CBETE NpeaAcTaBneHuii 06 anekTponMTuieckon amccoumaumm
16
17 | MNoHaTue o rugponuse conen.
18 | MNpakTuyeckas paboTta Ne 1 PelueHne aKkcnepuMeHTanbHbIX 3a4ay no Teme Lindbposas
nabopaTopusi
RELEON
Lindbposon gaTtumk
3NEeKTPONPOBOAHOCTY
Tema 3. O6Lwan xapakTepucTuka xummyeckux anemeHToB VIIA-rpynnbl. FanoreHsbl (4 4)
19 | Obuwas xapakTepucTuka ranoreHoB . OCO6eHHOCTN CTPOEHNSA aTOMOB 3TUX ANEMEHTOB, XapakTepHble AN HUX CTeneHn
okucneHusi. CtpoeHue n msnyeckne CBOMCTBA NPOCThIX BELLECTB — ranoreHoB
20 | XvmMun4yeckue CBOWCTBa Ha Npumepe xropa (B3avMoaencTeue ¢ Metannamu, HemeTtannamu, Lwenoyamu). Xnoposogopos.
ConsHas KucnoTa, XMMuyeckne CBOWCTBa, NonyvYeHne, npuMeHeHue.
21 | dusnonornyeckoe gencTBMNE Xnopa 1 XIopoBogopoaa Ha opraHvuam YeroBeka. BaxHenwumne xnopuapsl u nx HaxoxgeHve B Lindoposas
npvpogae . nabopatopus
RELEON
22 | MNpaktnyeckasn paborTa: Lindbposas
Ne 2. . . . nabopatopusi
o 2. MonyyeHne CoNsHOM KUCMOTbI, U3yveHne eé CBONCTB RELEON
Tema 4. O6Lan xapaKTepUCTMKa XMMMYeCckux anemeH- ToB VIA-rpynnbl. Cepa u eé coeguHeHus (5 4)
23 | Obwas xapaktepuctuka anemeHToB VIArpynnbl. OCOGEHHOCTN CTPOEHMS aTOMOB 3TUX 3NIEMEHTOB, XapaKTEPHbIE AN HUX
CTENeHn OKUCTEHMS
24 | CTpoeHue u hmanyeckme CBONCTBA NPOCTbIX BELLECTB — KUCIOPOAA U Cepbl.
AnnoTponHble Moandukaumnm Knucnopoga u cepbl. XMnyeckme CBOMCTBA Cepbl.
CepoBoaopoa, CTpoeHue, chunsmdeckne n xummyeckme csomctea. OKcuabl cepbl kKak NpeacTaBUTENY KMCNOTHBIX OKCMO0B
25 | CepHas kucrnora, pmanyeckme Lindposas
. nabopatopus
N XMMmnyeckme ceoncTaa (obLume kak NnpeacTaBUTENs Knacca KUCMNOT 1 cneumduyeckue), npumeHeHne RELEON
Lincpposon gatumk
3NEKTPONPOBOAHOCTH
26 | Xvmu4yeckue peakuuu, nexaiime B OCHOBE NPOMBILLNIEHHOrO cnocoba nonyvyeHns cepHon KMcnoTbl. Conn cepHo KNUCNOTbI.




27 | HaxoxgeHue cepbl n eé coeanHeHnn
B npupoge. XMMU4ecKoe 3arpsisHeHre oKpyxatoLen cpeabl COeUHEHUSMM cepbl (KUCNOTHbIE A0XAW, 3arpsa3HeHne Bo3gyxa
1 BOAOEMOB), CNOCOOLI ero npegoTBpaLleHnst
Tema 5. O6Lan xapakTepucTmka xummyeckux anemeHtoB VA-rpynnbl. A3oT, pocdop n nx coeguHeHus (7 4)
28 | Obwas xapaktepuctuka anemeHtoB VArpynnbl. OCOGEHHOCTU CTPOEHUSA aTOMOB 3TUX 3NIEMEHTOB, XapaKTepHble AN HUX
CTeneHn oKncneHus
29 | As0T, pacnpocTpaHeHue B npupoae, omsmyeckme n xmmmyeckune cesonctaea. KpyroBopoT asoTa B npupoae
30 | Ammuak, ero donsamyeckme n XMMu4eckne CBOMCTBA, NonyyeHre n npumeHeHve. Conn aMMoHus, ux umanyeckme mn
XMUMUYECKne CBONCTBA, MPUMEHEHNe
MpakTuyeckasn pabota Ne 3. MNony4yeHne ammunaka, U3y4eHue ero CBOMCTB.
31 | A30THas KucnoTa, eé usmyeckue nu XMmmn4eckre cBormcTea (obLume Kak NpeacTaBuTens Kracca KCnoT n cneundunyeckme). Lincpposas
Mcnonb3oBaHue HATPATOB M CONE aMMOHUS B KAYECTBE MUHEParbHbIX YA400OpeHui nabopatopus
RELEON
Lincpposon gatumk
3NEKTPONPOBOAHOCTH
32 | XvmMun4yeckoe 3arpsa3HeHne OKpyxatLLen cpefbl COeAUHEHUAMM a30Ta (KUCMNOTHbIE 40X, 3arps3HeHe BO3ay Xa, No4Bbl U
BOJOEMOB
33 | docdop, annoTponHble Mogndukaumm cocdopa, hnsnyeckne n XMMmnyeckne CBOMCTBa
34 | Okeup docdopa(V) n ocopHas kucnoTa, hrusndeckre n XmuMmmyeckme CBonCTBa, nonyveHune. VicnonssoBaHune docdaTos
B Ka4eCcTBe MUHeparsbHbIX yaobpeHui. 3arpsa3HeHre NpupoaHbIX BOAOEMOB dhocdaTtamm
Tema 6. O6Lan xapakTepUCTMKa XMMMYeCkux anemeHToB IVA-rpynnbl. Yrinepon U KpeMHUM N UX CoeANHEeHUA
(8u)+1
35 | Yrnepog
36- | Okcupbl yrnepoaa, ux mManyeckne n XmMmyeckme CBONCTBa.
37
38 | YronbHas kucnota n eé conu, nx pmsmyeckme n Xummyeckne CBONCTBa, NosyyeHne u npuMeHeHue.
39 | NepBoHayanbHble NOHATUS 06 OpraHMYecKUX BelLeCcTBax Kak O COeAMHEHUsX yrnepoaa: ocobeHHOCTU cocTaBa U CTPOEHUS.
MoHsTME 0 BMoNOrnMYecKkn BaxHbIX BeLLeCcTBax: xupax, 6enkax,
40 | KpemHui, ero omanyeckme n xummyeckme CBONCTBa, NoydeHne u npuMeHeHue
41 | lMpaktudeckas pabota Ne 4 MonyyeHue yrnekuncnoro rasa. KayectseHHasi peakums Ha kapboHaT-1oH Lingpposas

nabopaTopusi




RELEON

Lindpposon gatumk

3NEeKTPONpPOBOAHOCTH
42 | MNpakTtnyeckasi pabarta Ne 5 PelueHne akcnepumeHTanbHbIX 3agad no teme «Hemetannbi». Lindbposas
nabopaTopusi
RELEON
Lindbposon gaTtumk
ANEeKTPONPOBOAHOCTH
43 | KoHTponbHas paboTa
Tema 7. O6LiMe cBoMCTBa MeTannoB
(44)
44 | O6Lian xapaKTepucTuka XMMN4eCKUX 3f1ieMEHTOB — MeTansioB Ha OCHOBAaHUM NX MONOXEHUS B NEPUOAMNYECKON CUCTEME
xumundeckunx anemeHtos [1 . 1. Mengeneesa n cTpoeHns aTomMoB
45 | CtpoeHue meTtannoB. MeTannunyeckas CB3b 1 MeTannmMyeckas kpucrannumieckasi pelléTtka. OnekTpoXMMUYECKUn psig
Hanpsb>KeHUn meTannos
46 | dunsmyeckme n xMMMYyecKkne CBOMCTBa MEeTasos .
47 | O6wme cnocobbl nonyvyeHna metannos. MNoHATNE 0 KOPPO3UKU METAaNSIOB M OCHOBHbIE CNOCOObI 3aLUThl OT KOPPO3UN.
CnnaBbl (CTanb, YyryH, AlopantoMMHUIN, 6GpoH3a), NX MPUMEHEHUE B ObITY 1 MPOMbILLIEHHOCTU
Tema 8. BaxHeMNlume MeTansnbl U UX coeaUHEHUS
(16 u)+ 2
48 LLlenoyHble meTannbl. [lonoxeHne B NepMOANYECKON CUcCTEME XMMmYecknx anemenToB [1. V. MeHgeneeBa, ctpoeHne
aTomoB. HaxoxpaeHue B npupoge .
49- | dunsmyeckme n xMMMYecKne CBONCTBA (Ha NpUMepe HaTpus 1 kanus
50
51 | Okcuabl U rMapoKcHabl HATPUSA U Kanus
52 MpyMeHeHne WENOYHbIX METANSOB U UX COEANHEHUN.
53 | Weno4Ho3emernbHble MeTansbl MarHMi U Kanbuuin, CTpoeHe aTomoB. [onoxe HMe B NEpUOgUYECcKon cuctTeMe XMMmmye
ckux anemeHTtoB [1. 1. MeHgeneesa.
HaxoxgeHne B npupoge
54- | dusnyeckme n XMMMYeckMe CBOMCTBA KanbLmsa 1 MarHms
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55

56 | BaxHenwme coeguHeHns Kkanbums (okcua, rmgpokcma, conm). 1
57 | »KecTkocTb Boabl 1 cnocobbl ee ycTpaHeHus. [MNpakTtudeckast paboTta Ne 6. YKEcTKOCTb BoAbl U MeToAbl €€ yCTpaHeHus 1
58 | AnOMUHWNA. 1
59- | dusundeckune n xummyeckmne ceomctea. AMGOTEPHbIE CBOMCTBA OKCMAA 1 rmapokcuaa 2
60
61 | Xeneso. 1 Lindbpoeas
nabopatopus
RELEON
Lincpposon gatumk
AasneHus
62 | Pu3nyeckme n XumMn4eckme CBOMCTBA Xeresa 1
63 | Okcuabl, rmgpokemabl u conu xenesa(ll) 1
nxxenesa(lll) .
64 | MNpaktnyeckas pabota Ne 7. PelueHne akcnepumeHTanbHbIX 3agay no teme «Metannbi» . 1 Lindoposas
nabopatopus
RELEON
Lindpposon gatumk
OaBneHus
65 | KoHTponbHas pabota Ne3 1
Tema 9. BewectBa n matepmanbl B XXU3HU YenoBeKka
(CR))
66 | HoBble maTepuansl 1 TexHonoruun. BelecTtsa n MaTepuansl B NOBCEAHEBHOW XU3HM YernoBeka. XMMnUs 1 340pOBbeE. 1
BesonacHoe ncnonb3oBaHWe BeLLECTB U XUMUYECKUX peakuuii B BbITy.
67 | MNMpupogHbie NCTOYHMKM YIIeBOAOPOAOB (Yrofb, MPUPOAHbLIV ra3, HedTb), NPOAYKTLI X NepepaboTku, NxX posb 1
B ObITY M NPOMbILLNEHHOCTH
68 | OCHOBbI 3KOMNOrMyYecKon rpamMoTHOCTU. XMMUYECKOe 3arpa3HEHNE OKpYXalo Len cpedbl (MpeaenbHO gonycTnmas 1

KoHUeHTpauwus Bewects — 10K).

Pornb xumnn B peLleHnn 3KoNorm4ecKknx np06neM
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JlabopaTopHble paboTbl 8 knacc lMNMpakTuyeckasn pabota Ne 1. «3yyeHne cTpoeHus nnameHn»
TeopeTn4yeckas YacTb: FOpeHne — CroXHbIN NPOLECC, CONPOBOXAALMNIACS BblOerNeHnemM 3Heprun, kak npaBuro, B

BWae Tenna u ceeTa. PasnuyaloT roMoreHHoe ropeHue (Hanpumep, npu paboTte rasoBoi roperku), U reTeporeHHoe ropeHune (Hanpumep, ropeHre cnupTa 1 cyxoro roptoydero). B
PacCMOTPEHHBIX NpUMepax nnamMsi UMeeT CXOAHOe CTPoeHMe. B HEM MOXHO BbIAEMUTb TPU YacTu.

BHyTpeHHMI KOHYC TEMHOrO LBeTa (B Crly4ae ra3oBoW rOpenku CMHero LBeTa) ¢ Hu3kom Temnepatypon ~ 300—500 °C. 3gecb NpoMcXoanT ucnapeHne 1 pasnoxXeHne ropioyvero BeLecTsa.

CpeaHunii BOCCTaHOBUTENbHbIN KOHYC COCTOUT U3 CMECU BO3AyXxa M ropsero rasa. 3gecb nog snvsHnem 6onee sbicokor Temnepatypsbl (1500—1800 °C) npogykTbl MCnapeHus n
pasrnoXeHWs ropynx BELLECTB akTUBHO pearnpyroT ¢ kucnopogom. Ecnn yacTb yrnepoaa octaérca cBob60oaHOM, TO ero Merb4yaiilne YacTuLbl packansaTcsa 1 NpuaakT NnaMeHmn apkoe
cBeveHue. Ta YacTb NnameHu 6orata yrapHbeiM razaomM CO — cunbHbIM BOCCTaHOBUTENEM, NO3TOMY €€ Ha3blBaloT BOCCTAHOBUTENbHOW. Todka Hanbonee BbICOKON TeMnepaTypbl
Haxo4uMTCs Ha OCTPUE BOCCTAHOBUTENBHOIO KOHyCa.

BHeLLHWIA okMcAnTenbHBIN KOHYC 06pa3syeT HEBMAMMYIO 000M0YKY, OKpYXatoLyto nnams. 34ecb o BANAHUEM 3HAYUTESTBHOIO MPUTOKA *enopoaa eosayxa MpoucxoauT nonHoe okucnenme fopiokero seiecrea 40 CO2 u HQO (npu
roperuk cyxoro fopiowero Ha ockose yporponnka TgKKe 0BpasyeTcst N2). Mpu aTom ocTaéTcsa n3bbiTOK KUCNOPOAA, KOTOPbLI NPU BLICOKOW TeMMepaType 00naaaeT BbICOKON OKUCIUTENbHOM akTUBHOCTbHO,
NO3TOMY BHELLUHSASA YacTb NflaMeHV Ha3blBaeTCA OKUCIUTENbHONW. Micnonb3ya noaays BO3gyxa, MOXHO YBENUYUTL TeMnepaTypy ninameHu.

[MpakTnyeckas YacTb: LleJ'Ib onbiTa: U3y4nTb CTPOEHUE NnamMeHu, onpenennTtb TemnepaTypy B pa3HblX €ro 3o0Hax npu Ncnosfib3oBaHMM pasimiMdHbIX UCTOYHMUKOB Tenna .

lNepeyeHb Bamuyukos yugposoli nabopamopuu: AaTynk TemnepaTypbl TepMonapHbli. JononHumernsHoe obopydosaHue: LUTAaTUB C 3aXXMMOM; AepXaTtenb Ans Npobupok; cnpToBKa
. Mamepuanbi u peakmusbl: CIMPT 3TUNOBLIN; CyX0Oe roptovee; ceeyva.

TexHuka 6e3onacHocmu:
1. . Paborta cBsizaHa ¢ OTKpbITbIM NriameHeM — Beperntech oxora.
2. . Tepmonapa nocne n3sneyeHus U3 NnameHn ocTbiBaeT He cpasy — BepernTtech oxora. 3.B cnnupToBke cogepXnTCs roproyas XuaKkocTb.
UHCmpyKyus K 8bINOTHEHUIO:
1.MogknounTte BbICOKOTEMMEPATYPHBIV AATUMK (TepMonapy) K permctpaTopy AaHHbIX (KOMMbloTepy). 3akpenuTte AaTyvK B WTaTUBE Tak, YTOObI €ro KOHYMK Kacancs (outuns CnupToBKY .

2 . 3axruTe cnupToBKy. Koraa nokasaHusa cTabunusnpyroTcs, 3anviumte 3HadeHne Temnepartypbl Ha cxeme nnamexn (puc. 1). 3.Mepemelarnite gaTymk TemnepaTtypbl B CrieayoLLyo TOYKY
nnameHu B COOTBETCTBUM CO cxeMol. [1na aToro ocnabnamte mydpTty 1 nepemeLLanTe e€ (BMeCTe C Nnankon n Aat4ynmkom) B Hy>kHoe mecTo. Korga nokasaHus ctabunmsmpyotcs, CHoBa
3aHOCUTE 3HayeHVe TeMnepaTypbl B COOTBETCTBYIOLLEN TOUKE Ha CXEMY .

4 . Tak namepbTe TemnepaTtypy BO BCEX TOYKax NiameHn, OTMEYEHHbIX Ha cxeme . 5 . [loBTopuTe 4eCTBUSA CO CBEYOW N CYXMM FOPHOYMM.

6.06paTute BHUMaHue! MNpn N3ydeHnn CTPOEHUS NITaMeHM CYXOro roptoyero ucrnonbayetcs 1/4 yacte TabneTku. Kycodek roptoyero noMeLLarT Ha KepaMrU4eckyo
NInNTKY.

Puc. 1. ToukM n3amMepeHus Temneparypbl nnameHu 7 . BHecute B nnamsi CMPTOBKU Ha NONMUHYTbI NpoBupKy. U3BneknTe Npobupky 13 niameHn 1 paccMoTpuTe eé NoBepXHOCTb.

8 . MNMoeTopuTE ONBIT CcO cBevon. Kakoro useTta obpasoBancst HaNnéT? Yto a1o 3a BellecTBO? Pe3dynbTaTthl namepeHuin/HabniogeHni
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NcTouHMK Temnepatypa okono putnna TemnepaTypa B cpegHen Yactn | Temnepartypa B BEpXHen YTo obpaszoBanoch Ha
TEennoTbl (kycouka roptoyero) nnameHu yacTu nnameHu NOBEPXHOCTU NPOBUPKM

1 CnupTtoBka

2 Cseva

3 Cyxoe roptoyee

Bbigo0bi:

B BbIBOgax ykasaTb, Kakov MCTOYHMK TEMMAOTbI MPeanovTUTENbHO UCNONBb30BaTh B XMMUYeckon nabopatopum n nodemy .

KoHmpornbHbie eonpochsi:

1 . Kakon nctovHuk nnamenu 6bin ncnonb3osaH? 2 . Kakas yactb nnameHu camas ropsyasn?

3 . [o kakow makcumanbHOM TeMnepaTypbl yAaétcs NnporpeTb Tepmonapy? 4 . Uto ropsyvee — LEeHTP NnaMeHn unm kpasa?
1. . lMoyemy cnupToBKa ropuT NoyTn 6ecuBeTHBIM NNaMeHeEM, a cBeYva — ceeTawmmM? MoXHO N ncnonb3oBaTh cBeYM B nlabopaTtopun BMECTO CIMPTOBOK?
2. . Kakvne npoaykTbl ropeHus OAMHAKOBLI Y CNIMPTOBKM U cBeun? 7 . 3apgaHue anga nogrotosku k TMA, BIP

Mpu HarpeBaHuK TBEPAbIX BELLECTB B NpobupKke HEO6X0AMMO: 1.B35Tb NPOGUPKY B PYKM U HarpeBaTb Ty YacTb, rae NEXUT BEeLeCcTBO; 2.3aKpenuTb NPOGUPKY B LITATUBE U HarpesaTtb Ty
YacTb, rae NeXuT BELLECTBO;

3.B35Tb MPOBUPKY B PyKU, NPOrpeTb BCO NPOBMPKY, a 3aTeM Ty YacTb, e NEXUT BELLECTBO; 4.3aKpenunTb Npobupky B LUTaTUBE, MPOrpeTb BCO NPOGUPKY, a 3aTeM Ty YacTb, rae NexuTt
BewecTso . (MpaBunbHbIN OTBET: 4 .)

8.3agaHue ansa passutma PyHKLMOHANBHOW rPamMoTHOCTH

B kHure Maitkna ®apagesn «ctopusi cBe4n» aBTOp ONUCHIBAET ONMbIT, KOTOPbLIA OH AEMOHCTPUPOBAN Ha CBOMX NeKuuax. B nnams cBeun oH nomeLLan U3orHyTyo CTeKNsHHY Tpy6Ky. OauH
KOHeL, TPyGku onyckancs Heganeko oT (UTUNS, BTOPOI BbIBOAMIICS HA HECKOMBKO CAHTUMETPOB OT NrameHu. Yepes HeKoTopoe BpeMst K KOHLLY TPYGOKM NOAHOCUINN FOPSILLYIO JTyYUHY.
MosBnsAnoch Nnamsi, KOTOPOe CyLEeCTBOBANO OTAENbHO OT NiaMeHn ceeun. Kak MOXHO 0GbACHUTL 3TO ABNeHne?

OtBeT: B aT0OM YacT nnameHu NpoucxoauTt ucnapeHne napaduHa. Napbl napadguHa Ha Bo3ayxe, Npy NOMXUraH1Mu, 3aropatoTesi.

Puc. 2. OnbIT ¢ nnameHem cBeyun

ﬂeMOHCTpaLIMOHHbIﬁ JKCnepumMmeHT Ne 1. «BbiGeneHue u noeasioweHue mensia — npu3Hak xumu4deckou peakuyuu»

TeopeTtuyeckas Yyactb. Pabota nposoanTCA nNpu N3y4eHumn TemMbl (<|_|pI/I3HaKVI XUMUNYECKNX peaKLI,VIVI». BbigeneHuve u

nornoLLeHne TennoTbl, U3BMEHeHe OKPaCcKM PacTBOPOB UMK BELLECTB, BblAeNneHne rasa siBnsoTCa OCHOBHbIMU NMPU3HaKaMy XMMUYECKNX peakumin. Takke uMeeT CMbICI MOBTOPUTL paboTy
npu BBEAEHUN MOHATUSA «TENIOBON apdeKT peakummny .

13



MpakTnyeckas YacTtb. Lienb paGoTbl: NpoAeMOHCTPUPOBaTL BblAENeHNe 1 NOrMoLeHe Tenna npu XMMMYecknx peakumsx. CeasaTtb nokasaHusl AaTyvka TemnepaTtypbl C ocs3aTenbHbIMM
OLLYLLIEHNSIMUA.

lNepeyeHb Bamyukos yugposol nabopamopuu: AaTYNK TeMnepaTypbl NNaTUHOBLIN.
HononHumensHoe obopydosaHue: ABa xummndeckux ctakada (50 mn), npombiBanka ¢ AUCTUNNMPOBAHHOM BOOOW, CTakaH Ana cnvBa oTpaboTaHHbIX pacTBOPOB.

Mamepuarbi u peakmusbl: antoMMHMEBas NPOBOSIOKa UK rpaHynbl, 20%-Hbi pacTeop ruapokcuaa Hatpusa NaOH, 10%-Hbii pacTtBop ykcycHon kucnoTel CH3COOH, ruapokapboHat
HaTpua NaHCO3 .

TexHuka 6esonacHocmu: 1 .PaboTaTtb B o4kax. 2. TpebyeTtca cobniogeHne mep 6esonacHocTv npu paboTe ¢ rMgpoKCuaoM HaTpusa U HarpeBaTenbHbIMY Npubopamu.

UHcmpykyus K ebinonHeHuro: 1.B xummyecknii ctakaH Hanente pacteop wenodn NaOH. MamepbTe ero TemnepaTypy. [lomecTute rpaHynbl Unmv NpoBOSIOKY antoMUHUA Tak, YTOObl Hag
HUMW ocTaBarcs crnou xmakoctn. Korga HauHETCs peakums, obpaTtuTe BHMMaHWe LWKOSNbHMKOB Ha BblAENeHne rasa v ysenuieHune temnepaTypbl. >KenatensHo (ecnu peakuus naét He
cnuvwwkom BypHO) NPONTK NO Kaccy M AaTb LIKOMbHUKAM NoTporaTk CTakaH, YTobbl y6eamTbes, YTo ero coaepXxunmoe pasorpenocb. OTMeTbTe MakCMMarnbHyO TeMnepaTypy pacTsopa.
Mony4yeHHbIN pe3ynbTaT 3aHecuTe B Tabnuuy .

2.lNpomowiTe gaTymk TemnepaTtypbl BOAOW. B cTakaH Hanente yKCyCHY KMCIOTY Ha 1/3 no BbIcoTe. N3mepbTe e€ TemnepaTypy.

HeGonblwmmm NopumMsiMy HacbInbTe rMapokapboHaT HaTpUs, NoMeLluMBas AaTynkom TemnepaTypbl. OBpaTuTe BHUMAHWE LKOMbHWUKOB Ha BblAeneHVe rasa - NpuaHak XMMUYECKON peakumu.
MocmoTpuTe, Kak nameHsieTca TemnepaTypa. OTMeTbTe MUHUMAanbHYO TeMMepaTypy pacTeopa.

Mony4eHHbI pe3ynbTaT YYeHUKN 3aHOCAT B Tabnuuy. PesynbTaThl namepeHuii /HabnogeHun

PearvpytoLume Bellectsa HauanbHast Temnepatypa pactsopa | MakcumarnbHas/MUHUMarbHas BblaeneHve unu nornotueHne
TemnepaTypa pacTeopa TENNoThl

PacTtBop wenoyun n antoMmHun

PacTBop yKCyCHOW KUCNOThI U coaa

Bb1800bi: YkazaTb NPU3HAKN XUMUYECKUX PEAKLIMIA.
KoHmpornbHbie 8onpocsi:
1. .lNpuBeauTe npumepbl peakLnin, NpoTeKkaLWwmX ¢ BblaeneHnemM TennoThbl.

2. .Ans nonyyeHus HeralwéHoWm U3BECTM Mer NpoKanvuBealoT Npu BbICOKOM TemnepaType. K kakomy Tuny MOXHO OTHeCTM 3Ty peakumto? 3.3agaHve ans noarotoskm k M'MA, BIP:
TonbKo XMMUYECKMEe SABNEHUS NepedncneHsbl B rpynne:

1.I'opeHne cBeun, BbinageHne OOXAEBbIX Kanenb, kuneHne Boabl 2.CkucaHne a6noYHoro coka, CKMcaHne Mosioka, pacTBopeHue Mena B ykcyce 3.TasHue cHera, nnaBfieHne CBMHLUA,
npoTyxaHue KypuHoro siua 4.06pasoBaHue TymaHa, ropeHne 6eHranbCKon cBe4u, ropeHne NpMpoaHoOro rasa

.ﬂeMOHCTpaLIMOHHbIﬁ JKCNnepumMmeHT Ne 2. «PasnoxeHue 800bI AJIeKmpu4eCKuUM moKomM»

TeopeTuyeckad YyacTb. I'Iepe,q Ha4vanom pa6OTbI cnenyet 060y,EI,VITb CO WWKOJIbHMKaMu BONPOC: NPOCTbIM UK CINOXXHbIM BELLLECTBOM ABNAETCA BOAA. MNocne BbIABUXEHUS yyvyawmnmmnca
pPa3nnYHbIX TMNOTE3 y4YUTEeNb NPOCUT NPenNoXnUTb BapunaHTbl NX akcnepmmeHTaanoﬁ npoBEepPKNn.
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OB6bIYHO AaHHBIN ONbBIT PEKOMEHAYIOT NMPOBOAMTE B Npubope NodmaHa, yCTPOMCTBO KOTOPOro SIBASIETCA AOCTAaTOMHO CIOXHbBIM A1t BOCBMUKITACCHUKOB. YO00Hee ero npoBoauTb B npubope
ONs ONbITOB C 3NEKTPUYECKMM TOKOM, UCMONb3ys B KayecTBe anekTponuta 10%-HbIi pacTBOp rugpokcmaa HaTpus 1 cTanbHble (Nyylle HuKeneBble) anekTpoasl. Bo nsbexaHve
BCMEHMBaHMA pacTBopa Npu AEMOHCTPaLUN K ANEKTPOoNuTy cnegyeT AobaBuTb 3TUNOBLIV cnupT (Ha 4 o6bEMa pacTBopa anekTponuta 1 06BEM 95%-HOro pactsopa cnmpTa) .

MpakTnyeckas YacTb. Lle]'lb paGOTbIZ CdI)OpMVIpOBaTb npeacrtaeneHna y ydalmxca 00 aHanun3e CnoXHbIX BELLECTB U N3MEHEHUN MOJIEeKyJ1 CITOXHbIX BEeLWeCTB B XO04E XUMNYECKNX peaKLl,VII;I.

HononHumenbHoe o6opydogaHue: Npubop AN OMNbITOB C 3NEKTPUYECKUM TOKOM; MCTOYHUK MOCTOSAHHOIO TOKa: MPOBUPKK - 2 LWT., NPOHYMEPOBaHHbIE; NyYMHKa; CNMPTOBKa; Npobku — 2 T,
MUHLET .

Mamepuarsi u peakmuebl: cnupT 3TUNOBLIN, 10%-HbIN PacTBOP LLENOYN.
TexHuka 6e3onacHocmu: PaboTaTtb B oukax. TpebyroTcs cneunansHble Mepbl 6€30nacHOCTU Npu paboTe ¢ rmgpoKCMaoM HaTpuUS .

MHempykuus K ebinofiHeHuro: 1.3anonHuTe anekTponMTUYecKyto BaHHy M JeMOHCTpaLMOHHbIE NPOoBMPKM pacTBOPOM 3MeKTponvTa 3apaHee, A0 ypoka. 2.MpoaemoHcTpupyiiTe npubop
yyaLmmesl, 06 bACHUTE ero YCTPOWCTBO U BKIOYMTE NMOCTOSAHHbIA 3NEKTPUYECKMIA TOK.

1. HabnwopaeTcs BblaeneHne rasoB Ha neKkTpoaax an6opa. O6paTVITe BHMMaHME yvallmnxca Ha 10, YTO O4MH N3 ra3oB BblAeNAETCA WHTEHCMBHEWN N 3aHMMaeT B ABa pasa donbLmnn
0b6bEM No CpaBHEHUI0 CO BTOPbIM ra3oMm.

2. ObcyaouTe HabnogaeMble NPU3HaKN XUMUYECKON peakunn, caenante npeanonoXeHns 0 TOM, B Kaknx Npobupkax HaxoasiTcs KMCNopoa 1 Boaopod. dnekTponus3 npekpaTute, koraa
B Nnpobupkax HabepéTtcs okono 6 mn Bogopoda u 3 Mn Kucnopoaa .

3. O6paTnTe BHUMaHME Ha pa3nuyHble 06bEMbI COOpaHHbIX ra3oB. [Mpobupky NNOTHO 3aKponTe NPobKaMu NoA CroeM 3MeKTponuTa. TrnerLLen ny4ymHon onpegennte Hanuume
Kucnopoga B npoburpke, ropsiLLien ny4ymHon NoaoxKrntTe Bogopoa. lNpeanoxute yyalmmcs 3aHecTn pesynbtaThl HabnoaeHui B Tabnuuy. PedynbtaTel HAbNoaeH

Homep npobupku Ob6bém rasa HasBaHue rasa

1

2

Bbigo0br: OTpa3I/lTb, YTO NPOUCXOOANT C MOJIeKyIiaMu CIOXHbIX BELWECTB B Xoae XUMNYECKOWN peakunn.

KoHmponbHbie gonpochki: 1.MoXHO Ny Mo BHeLHEMY BUAY OTNWYMTL ra3 BOAOPOA OT rasa kucnopoga? 2 .Kakue 4acTuubl COXpaHSOTCS B XoAe NPOTEeKaHWsl peakuumn pasnoxeHus Boabl, a
kakue paspylatoTca? 3 .Kak fokasaTb, YTO B COCTaBe caxapa cofepxaTtcsl aToMbl yrnepoga?

4 .3apanwve gnsa nogrotoeku k MMA, BIP. MNpn cobupaHum rasoB ncnonb3yoT npnbopbl, NPeacTaBneHHble Ha pucyHke. C MOMOLLbIO, KakuX U3 yKa3aHHbIX NprbopoB MOXHO cobupaTb
Bogopoa? OBoCcHyNTe CBOW OTBET, NCXOAHA M3 CBOMNCTB AaHHOro rasa.

Puc. 7. Mpubopsl ans cobnpaHus rasos

[leMoHCTpaLMoHHbI akcnepuMeHT Ne 3. «3akoH COXpaHeHUsi MacCbl BELLIECTB»
TeopeTuyeckas YyacTb. Mpy U3yYeHU AaHHON TeMbI LieN1lecoobpasHo co3aaTth NPOGNEMHYI0 CUTYaLMIo, Af1A paspeLleHnst

KOTOpOl7I ydvalimeca BbiaBuraroT rmunoTesbl, Tpe6yrou.|,l/|e 3KcnepmmeHTaan017| NpoBEpPKU. npl/l 06C)/)KLI,€HI/1I/I npeanoXeHHbIX BapuaHToB NMNPOBEPKU BblABUHYTbIX TMNOTE3 BOCbMUKINACCHUKN
npegnaratoT pas3nnyHble BapnaHTbl KOHCTPYKUUK I'IpVI60pOB, T.€. NPOABNAT TBOPYECKYO aKTUBHOCTb, B X0o4e KOTOpOVI nponcxognuT nepeocmMbiCrieHmne I'IpVI06p6TaeMbIX 3HaHUN.
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Ha YpOKe yvaunecd y3HarT O pa60Tax M. B. JlomoHocoBa n A. J'IaByasbe, NOCBSALLEHHbIX OTKPbITUK 3aKOHa COXpaHEeHUA MaccCbl BELECTB, (bopMyrwlperT 3aKOH, NMPUXoOAT K BbiBOAY, YTO
MaccCa BeLeCTB B Xo4e peakuun OoJKHa OCTaBaTbCA NMOCTOSHHOWN. ,D,O6VIBUJVICI: NMOHMMaHWA OaHHOIo Te3nca, ydynterb 4EMOHCTPUPYET SKCNEPUMEHT .

[MpakTnyeckas YacTb. U,el'lb paGOTbIZ KCnepuMeHTalrlbHO OoKa3aTb 3aKOH COXpaHeHUA MaccChbl BeLLeCTB .

HononHumenbHoe 06opydogaHue: BeCbl TEXHOXMMUYECKUE UMW SNEKTPOHHBIE; CBeYa; Konba nnockogoHHasa 250 Mn; noxka Ans CKUraHns BELECTB.
Mamepuarb! u peakmusebi. cBeva.
TexHuka 6e3ornacHocmu: BbINOMHATb TpebOBaHUA Npy paboTe C OTKPbITbIM NIaMEHEM.

UHCmpyKuus K 8binosiHeHUo: Ha pbl4aXHbIX UK 3NEeKTPOHHLIX Becax ypaBHOBELLMBAETCH CBeYa, a 3aTeM yuutenb 3axuraeT e€. Yyalwmecsa HabnwoaatoT, 4To B TedeHne ~1 MuH
paBHOBECKE BECOB HapyLLAETCs, YallKka C ropsiLleri CBe4o NoAHMMAETCS BBEPX. YUalUumMMes 3aaatoTcs Bonpockl: «Kak MoXXHO 06bACHWUTL Habnogaembiv chakT? Kak aToT dhakT
cornacyeTtcsi ¢ 3aKOHOM coxpaHeHusi Macchbl BelectB?» ObcyxaeHne AaHHbIX BOMPOCOB NPUBOAMT yHaLLMXCS K MBICAIM O TOM, YTO SKCNEPUMEHT NPOBEAEH HEKOPPEKTHO, creayeT
N3MEHUTb KOHCTPYKUMIO npubopa.

Yyutenb 3apaHee JOIMKEH NOAroToBUTL konby 4ocTaTouHO 60nblioro 06bEMa ¢ XOpOLIO NOAOrHaHHOM NPOBKON, B KOTOPYIO BCTaBMeHa noxeyka.

B noxeuke 3akpennsietcs ceeva. Becb npubop B cbope 3apaHee ypaBHOBelLMBaETCS Ha Becax (puc. 8) . Koraa yyalumecs npuxoasT K BbIBOAY, YTO OMbIT criedyeT NPOBOAUTbL B 3aKPbITOM
npuGope, yuntenb JOCTAET BeCbl C KONGOW, 3aXuraeT CBeYy, 3aKpennéHHyIo B NOXeYKe, BHOCUT B KONGY ¥ NMOTHO 3aKpbiBaeT. Yyalymecs BUASAT, YTO paBHOBECUE BECOB He HapyLlaeTcs B
XO[le BCEro 3KCNepumMeHTa .

Puc. 8. Mpnbop ans gemMoHCTpaumm 3aKoHa COXpaHEeHUs MaccChl BELLECTB

BbiBoabI:
B BblBOAAX H606XO,D,VIMO OTpa3nTb TE3NC, YTO MaccCa BeLWleCTB Npu NpoTekaHnn XUMUYECKON peakunn coxpaHaeTca .

KoHmporsbHble 80npochi:
3apaHna ong passutusa yHKUMOHANbHOM rPaMoTHOCTU
1. Tlpwv ropeHun gpoB ocTaéTcs 3ona. Macca 305bl MeHbLUE MacChl B3ATbIX AN CKUraHus ApoB. Kak MOXXHO 06BbACHUTL 3TOT chakT?

2. [nsa npurotoBneHusi MacHoro 6ynboHa nosap B35 KyCok Msica Maccow 1 kr . [ocne Bapku Kycok msca ctan Becutb 800 r . NMovyemy macca nsmeHunacb?

[eMoHCTpaLMOHHbI akcnepumeHT Ne 4. «OnpeaeneHne coctasa BO3ayxa»
TeopeTunyeckas Yactb. MNepen NpoBeAeHMEM KCNepMMEHTa y4YalMMcs HE0BX0AMMO 0B bACHUTL YCTPOWCTBO Npubopa, YTo 03HavaloT AeneHus. Takke HeobxoauMo ybeanTbes, YTo npobka
npmbopa repMeTUYHO 3akpbiBaeT cocyq. [pakTuyeckas YacTb. Llenb paboTbl: SKCnepUMeHTanbHO onpeaeniTs 06 bEMHYIO A0S0 KUCIopoda B BO3AYXeE .

JononHumernbHoe o6opydoeaHue: np|/|60p Ana onpeneneHna coctaBa Bo3ayxa, WTaTuMe, CMUPTOBKA, CTEKNAHHAA NanoYka, nyvnHa, CtakaH C BOJOWN.

Mamepuanbi u peakmusbl: KpacHbIn ocdop.
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TexHuka 6e3onacHocmu: C OCTOPOXHOCTBIO 0BpaLLaTLCA C ropsALIMM poCEOpPOM.
MHCMpPyKUUs K 8bIMOTHEHUIO:

1.KpnctannmusaTtop HanonoBuHy 3anonHuTe Bogon. Ha noBepxHocTb Boabl noMectuTe dapdopoByto Yalky ¢ 1—1,5 r cyxoro kpacHoro docdopa. 2.06patute BHUMaHue Ha Heobxogmmoe
yCIoBMe aKCNepuMeHTa — BriaXkHbI ocdop ncnonb3oBaTh Henb3sa! docdopa AomKkHO ObiTh B3SATO Gornblue, YeM TpebyeTcs AN CBA3bIBaHMS BCErO KMCOpoaa, HaxoadLwerocs B cocyae.

1. OrtkpoinTe npobky npnbopa 1 NOMecTUTE KOMOKOI B KpUcTannmsaTtop ¢ Bogon. Norpy3nTe KONokon B BOAY HACTONbKO, YTOObI ypOBEHb BOAb! COBNafan ¢ HUXKHUM AeneHnemM
konokona. MNpu 3TOM HVDKHWI Kpal KONoKomna He OMMKEH JOXOAUTb 10 AHAa KpucTannuaaTtopa . [insg aToro Kornokorn 3akpenuTe B LUTaTMBE UM MOMECTUTE Ha AHO KpucTannuaaropa
[ABEe CTEKISAHHbIE NanoYKy .

2. CwunbHo pa3orpeB KOHeL, CTEKMSIHHOW Mano4yku, onyctuTe e€ B KONoKon n nogoxrmte docdop. Kak Tonbko dhocdop 3aropencs, 6uICTPo M3BMNEKMTE NanoyKy 1 3aKponTe KOMOKOI
npo6kon. Konokon 3anonHseTcs ryctbiM 6enbiM AbIMOM, COCTOSILLIMM M3 YacTudek hocdopHOro aHrapuaa.

3. Tpu ropennn ocopa 06LEM BO3ayxa BHYTPM KOSOKONA BHa4ane OT HarpeBaHUs HEMHOMO YBENMYMBAETCS, a YPOBEHb BOAbI B KOJNTOKOME NoHWxkaeTcs . [1o Mepe pacxogoBaHust
Kncnopoga nnams nocTeneHHo racHeT. benbii ocdopHbIn aHrMapug pacteopsieTcs B Boge . Cocy oxnaxgaeTtcs, ra3 B KONOKOre NocTeneHHO yMeHbLUaeTcsi B OObEMe .
YpoBeHb BOALI B KONTOKOSE noBblwaeTcs . B kpuctannusatop gonente Bogbl B TakoM 06beme, YTOObl BHYTPU U CHaPY»KK KOFIOKoNia YpoBHM ObINn 0ANHAKOBLI U COBMaZanm co
BTOpbIM A€NeHMEM KOonokona.

6 . OTkporiTe Npnbop 1 Npy NOMOLLM ropsiLLen NyYmHbl ybeanteck B TOM, YTO OCTaBLUMIACS B KOMOKOSE ra3 He noadepXveaeT ropeHns. PesynbstaTel HabnogeHun

YUuncno geneHun B npubope, 3anofHeHHbIX Yucno geneHun B npubope, 3anofiHEHHbIX
BO3[1yXOM (40 NPOBeAEHUS peakumn) razamu (nocne npoBefeHWs1 peakumm) .
Kakoli ras npopearvposan?
BbiBoabI:

B BbIBOgax yka3aTtb coaepxaHue kucrnopoga B Bo3ayxe (B %).

KoHTponkbHble Bonpockl: 1.Kakon ra3 pacxogyetcs npu cxuraHum dpocgopa B Bo3ayxe? 2.Kakon 06b€M kucnopoaa B Bo3gyxe? CKOMbKO 3TO cocTaBnsieT B npoueHTax? 3.MMoyemy ans
npoBefeHns akcnepumeHTa 6epyT n3bbiTok chocchopa?

4 Kakol ras octarncsi B kofiokose nocne cropaxusa docdopa? 5.3agaHmsa ans nogrotosku k FTMA, BIP YkaxuTte, B Kakyto rpynny BXOAAT BELLECTBA, 3arps3HsaIoLLMe BO3OYX:

1. BOAsHOWM Nap, YrMeKUCHbI ras; 2.CepHUCTbIN ras, OKCcuabl a30oTa; 3.KMCnopoa, a3oT; 4.renun, KUCNopog

9 knacc
HdeMoHcTpaumnoHHbIN akcnepuMeHT Ne 1. «TennoBon 3c¢pheKkT pacTBOPEHUA BelecTB B BoAe»

TeopeTunyeckas YacTb. PacTBopeHWe BELLECTB NpeAcTaBnseT coboi CroXHOe M3NKO-XMMUYECKoe SIBfieHre, 3aBicsiLiee OT NpUpoabl pacTBOPEHHOTO BeLLEeCTBa U pacTBOpUTENs, OT
TemnepaTypbl U KOHLEHTpaLuumn obpasytoLierocs pacteopa.

|_|pVI pacTBOpeHUN Kpuctaniny4ecknx seliecTs B BoOA4e NPONUCXoOAT TPU OCHOBHbIX npoLlecca. 1.Pa3pyLL|eH|/|e KpVICTaJ'IJ'IVI‘-IeCKOI;I peLIJéTKI/I pacTBOpdemMoro sellecrtsa — 3H,El,0TepMVI'~IeCKVIl7I
npotuecc.

1. Tlwnpgpatauus, T.e. B3aMMoaencTBme Yactu, (MOHOB MM MONEKY) pacTBOPSEMOro BeLecTBa C MofeKkynamu BoAabl — 3K30TepMuyeckmin npouecc . 3.MNepeHoc rmapaTtupoBaHHbIX
YacTuL, OT rpaHuULbl KpUCTan-pacTeop B obwuin 06bEM pacTBOpa, 3TOT NPOLIECC HE COMPOBOXAAETCSA HU BbIAENIEHNEM, HU MOMMOLWEHNEM TENNOThI.
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B 3aBucMMocCTU OT TOro, TennoBo 3dhdeKT Kakoro U3 ABYX MPOLLECCOB (pa3pyLUeHne KpucTanna unv rmapaTtaums JyacTtvl) npeodnagaeT, obwmin TennoBo adekT pacTBOPEHUS MOXET
ObITb BEMMYMHOW MOSNTOXNTENBHON UIN OTpULaTESTbHOMN.

[MpakTuyeckas Yactb. Llesis pabomsi: onpefenntb TeNNoBon 3dEKT pacTBOPEHUS CEPHOW KUCMNOTbI, TMAPOKCMAA HaTpUsa U HUTpaTa aMMOHNS .

lMepeyeHb Bamuukoes yugposoli nabopamopuu: AaTYNK TeMnepaTypbl NNaTUHOBLIN .
HononHumensHoe obopydoeaHue: cTakaH Ha 150 mn — 3 WT.; CTEKNSAHHAsA nanoyka; NnpomMbiBarnka; MmepHas npobupka; wnatenbs — 2 Wt .
Mamepuarnbi u peakmuebl: cepHas KUCoTa (KOHL, .); TMOAPOKCUA HAaTPUSA KPUCTANIIMYECKUIA; HUTPAT aMMOHUS .

TexHuka 6e3onacHocmu: 1.CepHast KUCNOTa U rMAPOKCKA, HATPUS SIBMSILOTCA arpeccuBHbIMY BellecTBamn. Heobxoaumo octeperatbesi MX NonagaHns Ha Koxy 1 ogexay. 2.bepeyb rnasal
3.Heobxoanmo noMHMTL NpaBuio pa3seaeHus kucnot. 4.Ha paboyem mecte JommkHbl ObiTb HEMTpanuaytoLwme cpeactea: 2%-Hble pacTBOpPbI rMapokapboHaTa HaTpMs 1 YKCYCHOM KNCNOTbI.

UHCcmpyKuus K 8bINOTHEHUIO:
1.B nepBhbIn cTakaH HanenTe 50 mn Bogbl. 2.C NOMOLLBIO AaTyvKa onpeaenute eé temnepartypy.

1. OtmepbTe 10 MN KOHLEHTPUPOBAHHOM CEPHON KUCIOTbl U MEANEHHO, NPU NepeMeLLnBaHNM pacTBopa CTEKISAHHON Manoykon BNMBanTe CEpHyo kucnoty. Obpatute BHUMaHME Ha
nopsaoK CMeLLnBaHNa BoAbl U cepHon kucnoTel! CneguTe 3a nsMeHeHneM TemnepaTypbl Npu pacTBOpeHUn KucnoTbl. Hanbonee BbICOKOe nokasaHue TemnepaTtypbl 3aHecuTe B
Tabnuuy. [atymk TwartenbHO NpoMonTe BOSON.

2. Bo BTOpOW cTakaH noMecTnTe OKONo 8 r TBEPAOro NoOpoLLKa rMapokcMaa Hatpust u Briente 50 mn Bogbl. OnycTuTe AaTymk TemnepaTtypbl U nepemeluante pacteop. OTMeTbTe
camMoe BbICOKOE 3HayeHune Temnepartypbl. TwaTensHo NPOMONTE AaTYMK BOAOMW.

3. B Tpetun ctakaH HacbinbTe 15 r MENKOKPUCTANMYECKOrO HUTPaTa amMoHusa 1 npunenTe 50 mn Bogbl. OnycTuTe gatymk TemnepaTypbl U ObICTPO NepemeLlanTe pacTeop.
Hanbonee HM3koe 3HaveHne TemnepaTypbl 3aHecuTe B Tabnuuy.

PesynbTaThl M3amepeHuii/HabnogeHni

Uccnepgyemas cuctema OuctunnupoBaHHas Boga Bona + HQSO4 Bopga + NaOH Bona + NHANO3

Temnepartypa, °C

Bbi800dbi:
OTpa3uTb, kakon Tennoson apdekT NnpeobnagaeTt Npy pacTBOPEHUN B BOAE CEPHOW KMCNOTLI, HUTpaTa aMMOHUS, rmapokcuaa HaTpus.
KoHmpornbHbie 8onpocsi:

1.06bscHUTE, NMoYeMy NpY PacTBOPEHUU OHMX BELLEeCTB B BoAe Bbidensercsa TennoTa, Apyrux — nornotaetcs. 2.Mpeanonoxute Tennosol adhdekT npolecca pacTBOpeHUs B Bode
rmapokcuaa Kkanus.

MpakTtnyeckas pabota Ne 1. QNeKTponuUTbl U HEINEKTPOSUTLI
TeopeTtuyeckas YyacTb. MNpy pacTBOPEHUN B BOAE UOHHLIX COEAMHEHUI NONsSipHbIe MOMEKY bl BOAbLI OKPYXKatoT (CONbBaTUPYHOT) 3apsiKEHHbIE OHbI, NepeBoas Ux B pacTtBop. MonekynspHole
COeVHEHNs CONbBATUPYHOTCSH, HO HE pacnafalTcs Ha UOHbI . B nepBoM criyyae pacTBop NPOBOAUT SEKTPUYECKUIA TOK, BO BTOPOM HET .

OnpepenuTb NPMHAANEXHOCTb BELLLECTBA UM pacTBOpPaA BELLECTBA K 3MEKTPONMTaM MOXHO MpY MOMOLLM N3MEPEHUS SNEKTPONPOBOAHOCTU. ECnn anekTponpoBOgHOCTL BENUKA, TO
nccregyembln 06LEKT — anekTponuT. Ecnmn s3HaveHne anekTponpoBogHOCTM MeHbLue 20 MKCM/CM, TO 3TO HE3NEKTPOIUT .

[MpakTnyeckas YacTb.
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Llens pa6omb/: onpegennTb NpuHagne>xHoCTb BeLeCTB, cMecen BeLLecTB n pacTBOpPOB BELWLECTB K 3JIEKTPOSINTAM U HEANEKTPOIInTaMm .

lNepeyeHb Bamuukos yugpoesol 1abopamopuu: AaTYUK SNEKTPONPOBOAHOCTH . [lononHuTenbHoe obopyaoBaHue: cTakaHbl Ha 50 mn; WTaTuB € 3aXXMMOM; NpoMbiBanka . Matepuans!
peakTuBbl: QUCTUNNMpoOBaHHasa Boaa; no 20 mn aTunosoro cnupTta, 6eH3nHa, kepocnHa; 5%-Horo pactBopa caxaposbl, pacteopa cnupta (1:1), 5%-Horo pactsopa xnopuga HaTpus; 5%-
HOro pacTBopa xnopoBogopoaa; 5%-Horo pacTBopa ruapokcuaa HaTpus, noBapeHHas conb (TBEpaas), caxap (TBEpabin) .

TexHuka 6e3onacHocmu: MNMpwn paboTe ¢ roptoYMMM XUAKOCTAMK (CnMpPT, 6EH3MH, KEpOCKH) BONM3N He AOMKHO ObiTb OTKPLITOrO OrHS.
UHCcmpyKuUsi K 8bIMNONTHEHUIO:

1.B cTakaH nomMecTuTe NOBapeHHYIO COMb U ONYCTUTE B CTaKaH 4aTyMK 3NeKTPOnpoBoAHOCTM . [1pOBOAUT N COMb 3MEKTPUYECKMI TOK? 2. AHaNOrM4Hble 4eNCTBUSI NPOBEAUTE C Caxapo3om .
3 . B ctakaH Hanente 20 mn nccnegyemoro pacrtsopa.

1. OI'IyCTVITe B HEro gaTyuK 3NekTponpoBOOHOCTH, SaerﬂﬂéHHbIVI B nanke wratmnea. HabnoganTte 3a nsmeHeHnem 3HaveHust ANEeKTponpoBOAHOCTH. Korga nokasaHusa gatumka
nepecTtaHyT USMEeHATbCA, 3anniunTe ero 3Ha4yeHume B Ta6J'IVILI,y .

2. Ob6paTtute BHUMaHMe! [laTumnk nocne Kaxgoro onbiTa TWaTenbHO NpomMbIBaeTcs Bo4on. 6.3aTeM gaTymk onyctuTe B CrieayoLwmi pactBop . AHanornyHble 4encTBua npogenante co
BCEMM pacTBopamu. Pe3ynbTaTbl U3MepeHui

Ne HaseaHue BellecTBa, pacTBopa 3HaueHne aNeKkTponpoBoOAHOCTHN, MKCM/CM ONEeKTPONUT NN HEINEKTPONUT
onbiTa

1

2

KoHmpornbHbie 8onpocsi:

1.06pau.|,a+0T BHMMaHue, 4YTO HU gucTunnmpoBaHHasa soga, HU TBép,D,aﬂ COJlb HE NMPOBOOAT 3JIEKTPNUYHECKOro Toka. Tem He MeHee pacTBOp conn B BOAE NpoBOAUT GJ'IeKTpI/NeCKVIVI TOK. 31O
3HA4UT, YTO B pacTBoOpe OTKyAa-TO NOABNAOTCA NOABUXHbIE 3apAabl. Moa aTo HabnoaeHne BBOAAT onpeperieHne anekTponnuTta n MexaHu3m SHeKTpOHMTMLIeCKOVI aunccounaunn.

2 . Bcerga nu BogHble pacTBOpbl BELLECTB NPOBOAAT AfIEKTPUYECKUA TOK? He Bcerga, T.e. HEKOTOpble BelecTBa He A4aloT MOHOB MpU pacTBOPEHUN . TO — BELLECTBA C MONEKYNSIPHON
Kpuctannuyeckon pelwétkon. 3.3aganma gna nogrotoskum k N'MA, BIP

A) K xopoLuo pacTBOpMMbIM 3NEKTPONMTAM OTHOCHTCS:
1.rmppokeng 6apus; 2.coocdat marHus; 3.cynbcoug meaun(ll); 4.kapboHat kanbums. B) SnekTpuyecknii TOk NPoBOAUT:
1.pacTBOp 3TUNOBOrO CNNPTA; 2.pacTBOP rMULEpPMHA; 3.pacTBOp IMOKO3bl; 4.pacTBOP rMMAPOKCHMAA KanbLmsl.

JTabopaTopHbIn onbIT N2 1. «BnusiHne pactBopuTens Ha guccoumaunioy

TeopeTuyeckasa Yyactb. Bo MHormx Xnopugax nepexoaHblxX MeTansjioB CBA3U MMEKT B 3HauYUTENbHOMN mepe KOBarneHTHbIN Xapakrtep . MaJ'IOI'IOJ'IﬂprIe pacTBOpuUTENN
(CI'II/IpT mnnun aLI,eTOH) CONbBATUPYKOT MONEKYIbl LIeJTMKOM. |_|pl/| nobaeneHun Bogbl OHa CONbBaTUPYET UOHbI, Bbl3blBad 3NIEKTPONTIUTUYECKYIO AUccounauuto . LlBeT pacTBoOpa npu aTom
N3MEHAETCA, a 3N1eKTPonpoBOAHOCTb pe3K0O BO3pacTaeT .

MpakTnyeckas YacTb. Llenb paboTbl: chopMmpoBaTh NpeAcTaBreHne 0 ponv pacTBOPUTENS B SMIEKTPONUTUYECKOW Anccounaumnmn.

lNepeyeHb Oamyukos yugposol nabopamopuu: AaT4MK SNEKTPONPOBOAHOCTH .
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HononHumernsHoe o6opyaoea/-/ue: OBa BbICOKUX XMMUYECKNUX CTaKaHa (50 MJ'I); CTeKNnAHHaaA nariovka.

Mamepuarnbi u peakmusbl: CuCl2 6e3B04HbIV (MMeeT KOpUYHEBBIN UBET . [MonyyaloT, Harpesas KpucTannoryapar B Yallke Ans BbinapyMBaHus . XpaHAT B NOTHO 3aKpbITOM COCyae);
aueToH unu cnupT .

TexHuka 6e3onacHocmu: 1 . CnMpT 1 aLeToH — roptodme BellecTsa. He ucnonb3oBatb OTKpbITOE Mrams. CneuunanbHble Mepbl 6e30nacHoOCTV Npu paboTe C roproYMMU XKUAKOCTAMM.
M3beraTtb nonagaHms conen meam Ha KOXy U Ofexay, Tak Kak OHU SSA0BUTHI.

2 . lMpn nonagaHum CMbITb XONo4HOM Bogow 6e3 Mbina.
UHCcmpyKyus K 8bINOSTHEHUIO:
1. B xummyeckumi ctakaH HackineTe ~0,5 r 6e3sogHoro xnopuaa meam (1) CuCl2 n Hanente ~25 mn cnupTta unu aueToHa .

2. PacTtBopuTe BelecTBO, NEPEMELLMBAS COAEMKMMOE CTakaHa CTEKNSIHHOM Narnoykon. Ecny pacTBopuTb COMb NOSTHOCTBLIO HE YAAETCS, akKypaTHO CrenTe NnonyyYeHHbI pacTBop B
OPYron cTakaH.

3. [MorpysuTte B pacTBOp LUyN AaT4MKa 3MEKTPONPOBOAHOCTM U U3MEPLTE SNEKTPONPOBOAHOCTD .

4. O6paTtuTe BHMMaHWe Ha LUBeT pacTBopa. MNpuneiite k pacTeopy 25 mMn Boabl. MepemMeluariTe, 06paTuTe BHUMaHWE Ha U3MEHEHWE OKpacku. 5./13MepbTe 3neKTponpoBOAHOCTb
Mony4YeHHOro pacTeopa .

PesynbTatbl nsmepeHun/HabnogeHnn

BelectBo | OnekTponpoBOAHOCTL B cnvpTe (aueToHe) OneKkTponpoBOAHOCTbL NOcre AobaBneHns Boapl

Xnopug meam (I1)

Bbi18o0bl: OTpasuTb BNWsSIHAE PAacTBOPUTENS HA 3MEKTPONPOBOAHOCTE COMM.

KoHmpornbHbie eonpocsi: 1.0 4éM cBMAETENLCTBYET POCT 3NEKTPONPOBOAHOCTU conu nNpu gobasneHunn Boapl? 2 . Noyemy nameHsieTcs uBet pacteopa? 3 . Kak BnmseT npupoaa
pacTBOpUTENS Ha 3MNEKTPONUTUYECKYIO AnccoLmaLnmio?

Na6opaTtopHbii onbIT Ne 2. «CunbHble U cnabble aneKTponuTb»
TeODeTI/I‘-IeCKaFI 4YacTb. aﬂeKTpOJ'IVITaMVI Ha3blBalTCA BelWleCTBa, pacnagatolinecd Ha NoHbl BCcrnegctene SJ'IeKTpOJ'II/ITVI“IeCKOVI

avccoumaumm. PacTBopbl 3M1eKTPONUTOB SIBMSOTCS MPOBOAHMKaMM BTOPOrO POAA, Tak Kak NPOBOASAT SMEKTPUYECKUIA TOK 32 CHET MOHOB. o CNOCOBHOCTM K 3NEKTPONIUTUYECKON
Avccoumaumm 3nekTponuThl YCIOBHO pa3fensitioT Ha curbHble U cnabble. CUnbHble 3NEKTPONUTLI MPaKTUYECKM NOMHOCTHI0 AMCCOLMUPOBaHbI Ha MOHBI B pa3baBrneHHbIx pactBopax . K Hum
OTHOCHITCH MHOTME HEOPraHNYECKMUEe COMKU, HEKOTOPbIE KUCMOThI 1 LLienoyn

. Cnabble ANEKTPO- NMTbI NNLLb YaCTUYHO AUCCOLUMMNPOBaAHbI HA NOHbI, KOTOPble Haxo4ATCA B AUHaMU4Y€CKOM paBHOBECUN C HEQNUCCOLUMNPOBAHHbIMU MONeKynamu . K cnabbim
ANeKTponnMTamMm OTHOCATCA MHOIrne opraHn4eckme KMCrnoTbl U OCHOBaHUA .

MpakTnyeckas YacTb. Llesib pabomesi: onpenenuTb, ABMAAIOTCS MU BblAaHHbIE BELECTBA CUMbHLIMU UMK crabbiMy 3NEeKTPONUTaMN Ha OCHOBaHUU U3MEPEHUS 3MNEKTPONPOBOAHOCTM KX
pacTBOPOB .

lNepeyeHb Oamyukos yugposol nabopamopuu: AaT4MK SNEKTPONPOBOAHOCTH .

LononHumersnbHoe o6opydosaHue: TpU XUMUYECKUX cTakaHa (25—50 mn), npomblBaska ¢ AUCTUNNMPOBAHHOW BOAOM .
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Mamepuarbi u peakmuest: 10 %-Hble pacTBOPbI COMSAHOM, a30THOW 1 YKCYCHOM KUCIOT (KenaTenbHo B KanenbHuuax); dpunsTpoBansHas bymara .

TexHuka 6e3onacHocmu: CobnioganTe Mepbl 6e3onacHOCTM Npu paboTe € KUCNoTaMu U LwenoyYamu.
UHCmpyKyusi K 8bIMNOTHEHUIO:
1. B Tpu ctakaHa Hanente no 25—50 mMn AMCTUNNMPOBAHHOM BOAbI.
2. B nepsblili cTakaH gobaBbTe 1 Kanmo YKCYCHOWM KUCINOThI, BO BTOPOWN — COMSAHON, B TPETUIN — a30THOMN.

3. W3mepbTe anekTponpoBOAHOCTb KaXxaoro pacTBopa, BblTupas Lyn (unbTpoBanbHON GyMaror nocne Kaxaoro namepeHus . Pesynbtatbl usmepeHun

Ne 3HayeHune anekTponpoBoAHOCTM, MKCM/CM HasBaHwve BblgaHHOrO BellecTBa
npooGbl

1

2

3

Bbi800bi: OTpaSMTe NPMHaANEeXHOoCTb BeWeCTB K CUITbHbIM U cnabbim AneKkTponnTam. KOHTpOJ'IbeIe BOMPOCHI:

1.MoyeMy pacTBOp COMSHOWM KUCNOThI Ny4lle NPOBOAUT 3MEKTPUYECKNIA TOK MO CPABHEHMIO C PACTBOPOM YKCYCHOW KMCMNOTbI? 2.K KakMM 3neKTponnuTamMm OTHOCUTCS pacTBOP a30THOWM
kncnotbl? 3 . 3agaHue ans nogrotosku k TMA, BINP

®opMyribl TONbKO crnabblx 3NeKTPONUTOB NpeaCcTaBneHbl B pAAY:

14Ca(OH)2‘ HZS, H2504 2.H2C03, NH3~H20. HZS 3.KOH, KNOS, HCI 4.ZnSO4, MgCIZ, HBr

OemMoHcTpaumoHHbI onbIT Ne 2. «M3ydyeHne BNUAHUA pasnnyHbIX (0akTOPOB HA CKOPOCTb peakLum»
TeopeTtunyeckas YacTtb. CyLlecTBYOT pasHble MmoandukaLuum npudopa anst u3y4eHUs XMMMYECKUX peakunini. B ooHOM KOHCTPYKLUM pob peakTopa BbINOMHAET 0bbluHasi Npobupka, B ApYyromn,
H6onee coBpemeHHon, — cocya lNaHaonbTa.

OfHaKo TexHUKa AeMOHCTPaLMK aKCepuMeHTa OCTaéTcs oaMHakoBol. MeHsieTcs NuLb NOPSAOK CMELLBaHUSA pearmpyolmnx BellecTs. CHavyana B Npobupky-peakTop 3anvBaeTtcst
pacTBOp KUCMOTbI, @ B HEro NomeLlaeTcsl TBEpAOe BELecTBOo (LMHK, MpamMop).

MpakTnyeckas YacTb. Llenb paboTbl: U3yunTh BAUSIHUE PasnnyHbIX (DAaKTOPOB HA CKOPOCTb XMMUYECKOW peakLinu.

lMepeyeHb Bamuukos yugposol rabopamopuu: AaTYNK TeMnepaTypbl NNaTUHOBLIN.

HononHumensHoe obopydosaHue: Npnodop Anst U3y4eHnUsi CKOPOCTU XMMUYECKUX PEAKLIMIA; 3NEKTpUIEcKas NnTka; CTakaH XumMu4yeckmin Ha 250 mMn; wnartens; KpuctannusaTop Ans
npomMbiBaHMs cocyaos JlaHgoneTa; npobupku MX-21 (3 wT .) .

Mamepuarnbi u peakmusbl: consHas kucnoTa (4%-Hbin); consHas kucnota (10%-Hbi); KyCo4YkM Mpamopa; NopOLLOK MpaMopa; YKCycHas kucnota (6%- Hblin); UMHK; nepokcug sBogopoaa
(3%-HbIn); gruokeng mapradua (1V) .
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TexHuka 6e3onacHocmu: CobnogaTb npasuna pa6OTbI C Knucnotamum n HarpesaTesibHbIMU SNTEKTPUYHECKUMU an6o- pamu .

MHempyKUUS K 8bINOSTHEHUIO:
Onbim 1.BnvsiHne npupoabl pearupyroLmx BELECTB Ha CKOPOCTb XMMUYECKON peaKkLmm

B ogHo koneHo cocyaa JlaHgonbTa Hanente 3 mn 1 M pacTBop yKCycHOM KUcnoThl ( 6%-HbIi pacTBOp), B APYroe KoneHo nomectute 2—3 rpaHyrbl umHka. Bo BTopow cocyg Jlan-
ponbta Hanente 3 mn 1 M consiHom kucnoThl ( 4%-HbIR), B Apyroe KoneHo — 2—3 rpaHyrnbl UMHKa . MNpucoeamHnte cocyabl JlaHaonbTa K MaHOMEeTpU4eckumM Tpybkam.

Obpamume sHumaHue! OgHOBpPEMEHHO NnepenenTe KUCNoTbl B cocyaax JlaHgonbTa Kk rpaHynam umMHka. CpaBHUTE YPOBHU XKUAKOCTM B MaHOMETPUYECKUX Tpybkax. Yyalumecsa genatot
BbIBOJ O Pa3HOW CKOPOCTM XMMUYECKNX peaKkuui .

Onbim 2. BnusHne KOHUEeHTpauun pearmpyruwmnx selwecTs Ha CKOpPOCTb XUMNYECKOWN peakuynn

B ogHo koneHo cocyaa JlaHgonbta Hanente 3 Mn 4%-HOW CONSIHOM KACMOTLI, B APYroe KorneHo nomectute 2—3 rpaHynbl uMHKa . Bo BTopoi cocyn JlaHaonbTta HanenTte 3 mn 10%-How
CONSIHOM KNCMOTbI, B APYroe KoneHo — 2—3 rpaHynbl LmHKa. MNpucoeamHnte cocyabl JlaHaonbTa K MaHOMETPUYECKUM Tpybkam.

O6paTtnTe BHMMaHue! OgHOBPEMEHHO NepeneiiTe KUCNOoThl B cocyaax JlaHaonbTa k rpaHynam LmHka. CpaBHUTE YPOBHU XXMOKOCTM B MAHOMETpUYECKnX Tpybkax. Yyalumecs enaroT BbiBOA
0 Pa3HOW CKOPOCTM XUMUYECKMX PEAKLVIA.

Ornbim 3. BriusiHwe TemnepaTtypbl pearvpyrowmnx BELLECTB HA CKOPOCTb XMMUYECKOW peakLum

B ogHo koneHo cocyaa JlaHgonbTta Hanente 3 Mn 10 % ConsHOM KMCOTbI, B Apyroe KoneHo nomectute 2—3 rpaHynbl UuHKa . Bo BTopon cocya JlaHgonbta Hanente 3 mn 10%-Hol cons-
HOW KMCMOTbI, HAarpeTomn Ha BoasiHon 6aHe o 50 °C, B apyroe koneHo — 2—3 rpaHynbl uuHka. NprucoeguHuTe cocyabl JllaHgonbTa K MaHOMETpUYeCKUM Tpybkam.

O6paTtute BHUMaHWe! OgHOBpeMeHHOo nepenenTe KUCNoThl B cocydax flaHaonbTa K rpaHynam LyHka. CpaBHUTE YPOBHU XMOKOCTM B MaHOMETPUYECKUX TpybKax. Yualmecs AenatoT BbiBog
0 pasHOMN CKOPOCTU XUMUYECKUX peakLni .

Oribim Ne 4. BnvsiHne noBepxXHOCTU CONMPUKOCHOBEHWST pearvpyroLnx BELLECTB HAa CKOPOCTb XMMUYECKOW peakLmm

B oaHo koneHo cocyaa JlaHgonbTa HanewTte 3 Mn 4%-HOW CONSIHOM KUCMOTbI, B APYroe KorneHo nomectute 1 r mpamopa, B3SITOro B BuAe kycouvka. Bo BTopon cocyq JlaHaonsTta Hanente 3
M1 4%-HOW CONMSIHOM KUCMOThI, B APYroe koneHo — 1 r nopotuka mpamopa. lNpucoegmHnte cocyabl JlaHoonsTa K MAGHOMETPUYECKUM TPyOKaMm.

O6pamume eHumarue! OLHOBPEMEHHO NepeneinTe KACMNOTh B cocydax JlaHgonbTa k Mpamopy UMHKa. CpaBHUTE YPOBHU XMAKOCTM B MaHOMeTpUYeckux Tpybkax. Yualmecsa aenatot
BbIBOZ, O pa3HOi CKOPOCTU XMMUYECKMX peaKLmii.

Onbim 5. BnnsiHne katanusaTtopa Ha CKOPOCTb XMMUYECKOW peakuum

B ctakaH ¢ Bogon, HarpeToi go 50 °C, nomecTuTe 2 AeMOHCTpaLuoHHble Npobupku ¢ 2 mn 3% -HOro pacTBopa nepokcuaa sogopoaa. BeigepxuatoT Npobupky B Boge OKOSMO 2 MUH.
M3Bneknte Nnpobupkn n3 BoasiHOM 6aHM U NPOAEMOHCTPUPYITE yHalMMCs pe3ynbTaT — Ha CTEHKaxX NPOOMPKM NOSIBUIUCH Ny3blpbKy rasa knucnopoaa. B ogHy ns npobupok BHecuTe Ha
KOH4YMKe WwnaTtens anokena mapradua (1V) . HabnogatT aHeprmyHoe BblgeneHve Kucnopoaa.

KoHmponbHbsie eonpocki: 1.0T Kakmx hakTOpoB 3aBUCUT CKOPOCTb XMMUYeCKon peakumun? 2.MNovyemy pasnoxeHne nepokcmaa Bogopoaa B NpucyTcTBMmM gmokeuga mapradua (IV) cHavana
naéTt o4eHb ObICTPO, a 3aTeM 3ameansaeTcs?

1. 3apaHuda and pa3suTus PyHKUMOHANBLHON rPamMOTHOCTM:
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B TP OAMHaKOBbIE I'IpO6VIpKVI YYEHUKN Hanumnum no 5 mn pactsBopa COMSIHOM KUCMNOTbl OOUHAKOBOW KOHUEeHTpauunun. B nepByro np06V|p|<y NONOXUIN CTPYXKU Xere3a, BO BTOPYH — CTPYXKU
LUMHKA, B TPETbI — CTPYXKN HEU3BECTHOIO CBETJIIOIO APKO brecTawero

meTanna. Hambonee NHTEHCMBHO BbigeNneHne rasa Habnwoganm B TpeTbeIZ r|p06V|p|<e C HeM3BeCTHbIM MeTannom. Bo BTOpOVI npo6V|pKe C LUMHKOM WUHTEHCMBHOCTb BblaerneHus rasa obina
MeHblle, 4Yem B TpeTbeVI. B I'IepBOI7I npo6|/|pKe C XXene3oM MHTEHCUBHOCTb BblAeneHns rasa bbina HanmeHbLUIen.

a)[encTBure kakoro pakTopa, BNUSAOLWLEro Ha CKOPOCTb peakuun, Habnoganu yyawmecs? 6) Kako metann mMor HaxoguTbesi B TpeTbel Npobupke? 3anuwmnTe HasBaHne meTanna.
1. Ha rpadhmke npeacrtaBneHa 3aBUCMMOCTb KOHLEHTPALMM MCXOOHbIX BELLECTB U NPOAYKTOB peakumn OT BPEMEHM NPOTEKAHNST peaKLmm:
Pwuc. 20. M'padrk 3aBMCMMOCTN KOHLEHTPaLMM UCXOOHbIX BELLECTB U NMPOAYKTOB peakuuy oT BPEMEHWN NMPOTEKAHMS peakLmun

Onpe,uenMTe, KaKaa KpuBas onmncbiBaeT USBMEeHeHNe KOHUEeHTpaunn NCXOOHbIX BEWEeCTB, a Kakad — NPpoAYyKTOB peakuuu .
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